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I EXECUTIVE SUMMARY

I O'Brien & Gere Engineers, Inc. (O'Brien & Gere) was contracted
to conduct a Remedial Investigation at the following four sites at
Richards-Gebaur Air Force Base (AFB) in Belton, Missouri. The
results of this investigation are summarized below, while detailed
information regarding the work performed can be found in later
sections of this report.

A. FTOO2 — North Burn Pit

Low concentrations of lead and Total Petroleum Hydrocarbons

I
(TPH) exist in the surface soil. Under current conditions, this
site poses negligible risk to human health and the environment.

- Maximum lifetime cancer risk of l.7E—09 was calculated for FTOO2.

B. 55003 — Oil Saturated Area

Concentrations of lead and TPH exist in the soil at this site.

I
A maximum lifetime cancer risk of 2.1E—06 was calculated for this
site. Under current conditions, the contaminated soils at this
site do not pose a significant public health risk. Removal of oil—

I
stained areas should be considered to minimize exposure during any
future earth moving activities. Approximately 275 cubic feet of
contaminated soils have been estimated for removal from the site to
arrive at cleanup levels of 100 parts per million (ppm) or less TPH

I
concentration. This is based on a contamination depth of three
feet at the site.

I
C. SSOO4 — Hazardous Waste Drum Storage

The surface soils at this site contain concentrations of TPH;
however, a maximum lifetime cancer risk of l.OE—06 was calculated.

I
Based on the current assessment, there is no significant risk to
human health or the environment. Removal of surface soils along
the fenceline may be considered if site conditions change in the

I
future. The amount of contaminated soils to be removed was
estimated to be approximately 210 cubic feet. This is based on the
assumption that contamination is in the top eight inches of soil.

I D. STOOS - POL storage Yard

Concentrations of TPH exist in surface and subsurface soils at

I
this site. A maximum lifetime cancer risk of 4.3E—07 was
calculated based on existing site conditions. While no significant
migration of contaminants to groundwater exist, there is a

I
potential for migration due to the relatively shallow groundwater
table. The potential for migration of contaminants via surface
water run off also exists at this site. The impact to and quality
of surface water should be addressed during any construction at

I this site.

I
1

I
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I SECTION ONE - INTRODUCTION

I
1.01 PURPOSE

The purpose of the Remedial Investigation (RI) at four sites
located on Richards-Gebaur AFB is to collect site data and to

I
characterize the vertical and horizontal extent of waste present at
the sites.

I
1.02 SITE BACKGROUND INFORMATION

O'Brien & Gere was contracted to perform a Remedial
Investigation at four sites for Richards—Gebaur AFB. The four

,I
sites contained in this RI have previously been investigated. The
four sites are: FTOO2 — North Burn Pit; 55003 — Oil Saturated Area;
55004 - Hazardous Waste Drum Storage and STOO5 - POL Storage Yard.

I 1.03 FTOO2 - NORTH BURN PIT

I
Since 1965, fire training activities have been conducted at

the North Burn Pit, which is just north of a closed runway and
north of the hangars. Until about 1969, waste oils, hydraulic
fluid, some solvents, and contaminated fuels (referred to as POL

I
waste), were stored and burned at the North Burn Pit. Storage of
POL waste was accomplished in 55—gallon drums and used for
subsequent fire training exercises. After 1969, waste oils and

I
solvents were no longer burned and only off—spec JP—4 fuel was used
for the training exercises.

In 1969 the site was improved with a concrete slab lining and

I retaining curb around the burn pit area to contain off—spec jet
fuel, an oil separator to skim runoff prior to storm water
discharge and a 5,000—gallon aboveground tank for receiving and

I
storing waste fuels prior to burning. The Installation Restoration
Program (IRP) Phase II Stage 2 report published by Ecology and the
Environment, Inc. (E&E) in July, 1988 noted at least one failure of

I
the separator and spillage of small quantities of fuel during fuel
transfer to the aboveground tank had occurred during the
operational life of the fire training area.

I In February of 1988, training exercises were discontinued at
the site when it was discovered effluent form the oil—water
separator required a NPDES permit. The 5,000—gallon tank was

I
removed during the summer of 1988.

Previous investigations were undertaken during the IRP Phase

I
II Stage 2 (equivalent to a SI) which were to determine: 1) the
indication of contamination from the site using a soil gas survey;
2) the occurrence of subsurface soil contamination; and, 3)
evaluate whether groundwater contamination has occurred. As a

a
2

I
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I result of these investigations, it was determined that there is
— very little groundwater movement and no deep aquifers being

threatened. Installation of an additional well and additional

I
monitoring were recommended (IRP Phase II Stage 2 report by E&E,
1988) to monitor groundwater quality and to conf inn concentrations
of volatile organics.

I 1.04 55003 — OIL SATURATED AREA

The Oil Saturated Area is located west of Building 704. The

I area was previously used for storage of waste oil products by the
Motor Pool. According to the Records Search (CI-12M Hill, March
1983) in 1980, the ground was reportedly soft as a result of oil
saturation and gravel was spread over the ground surface to
stabilize it. During the Records Search field work at the Base, a
small patch of oil-contaminated ground was noted at the edge of the

-I

gravel. There appears to be a moderate potential for surface water
migration. Storm water runoff is channeled through a ditch across
the southwest corner of the compound.

U
An IRP Phase II Stage 2 investigation (E&E, July 1988) was

conducted at this site to evaluate the type and extent of surface
and subsurface soil contamination, and to determine if contaminants

/ are migrating via the surface drainage pathway. It was reported
that lead was detected in some soil samples. Considering the depth
of the samples (0-1 foot), it was determined that workers could be

I
subject to direct contact with lead in the soil, and recommended
removal be considered. Total petroleum hydrocarbons were also
detected in the soil and removal of surface soils was recommended
as well.

I 1.05 55004 - HAZARDOUS WASTE DRUM STORAGE

I
The Hazardous Waste Drum Storage is located at the southwest

corner of Building 923. This area, which is fenced and paved, was
used for an undetermined number of years for storage of hazardous

U
and non—hazardous drummed waste prior to disposal. The site is
located in the watershed for Scope Creek. In a previous
investigation by E&E, a single soil boring was drilled to 15 feet
without encountering water. Surface water runoff flows directly

I
into a grassy swale to the west of the area.

It was noted in the IRP Phase II Stage 2 report that, during

I
the pre—survey meeting, as a result of a Notice of Violation issued
by the USEPA at the storage area, remedial efforts such as the
overpacking of seeping drums, removal of stained soils, and

I
scraping the asphalt surface were performed. This site was not
part of the Phase I or Phase II Stage 1 investigations. Hazardous
materials are no longer stored in this area.

I

I

I
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I Investigations conducted in conjunction with the IRP Phase II
Stage 2 report evaluated the type and extent of surface and
subsurface soil contamination and evaluated potential migration of

I
contaminants via surface drainage pathway. Contaminants found in
the soils from this area were limited only to petroleum
hydrocarbons. Concentrations were detected anywhere from 670 to

I
3,000 mg/kg from samples obtained at the 0-1 foot interval. The
report recommended that the soil containing petroleum hydrocarbons
be quantified in preparation for removal actions.

1 1.06 ST005 - POL STORAGE YARD

The POL Storage Yard is an aboveground tank farm which
contains three pump houses and four aboveground fuel storage tanks
ranging in size from 190,000 gallons to 260,000 gallons. The area
is located in a semi—remote eastern portion of the base. Seepage

B
from a storm water retention pond feeds a marshy area west of the
site and drains into a system of culverts.

The POL storage tanks are situated on the flank of a gently

I
sloping hill, and are connected by underground transfer lines to
the three dispensing pump houses.

-I
During the IRP Phase II Stage 2 pre—survey site visit in 1985,

an iridescent sheen was noted on water in the marshy area.
According to the IRP Phase II stage 2 report, one major and several

I
minor fuel spills were reported to have occurred near this area.
The tanks are surrounded by asphalt covered earthen berms, but the
berms and asphalt paved containment are weathered and cracking.
During the site survey investigation in November of 1988, it was

I
observed that the tanks' containment areas had been recently
sealed. At that time, an iridescent sheen was noticed on the water
standing within the containment sump.

I Investigative efforts in conjunction with the IRP Phase II
Stage 2 report were to: 1) determine the extent of any subsurface

R
soil contamination; 2) evaluate the extent of migration of
contaminants via underground buried utilities and surface drainage
pathways; and, 3) determine whether groundwater contamination had
occurred and evaluate the extent of contamination. Results from

I
the IRP Phase II Stage 2 investigation indicated that groundwater
south of this facility is free from contamination; but, soils
inside the tank berms just beneath the liner indicate petroleum

I
hydrocarbon accumulations. Based on this and the limited
investigations from previous reports, long term monitoring and/or
additional subsurface soil sampling were recommended for the POL

i
Storage Yard.

I

1

1
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1.07 PREVIOUS STUDIES

Former studies have resulted in generation of analytical data
regarding soil and/or groundwater quality on all four sites. The
data generated by previous studies is included in Exhibit A.

SECTION TWO -Sfl'E FEATURES INVESTIGATION

2.01 DEMOGRAPHY, LMID USE, MID NATURAL RESOURCES

Richards-Gebaur AFB is located in west—central Missouri, about
2.6 miles east of the Kansas State line, as shown on Figure 2—1.
The AFB is primarily located in Jackson County with a smaller
portion in Cass County. Downtown Kansas City is approximately 18
miles to the north; Grandview is approximately three miles to the
northeast; and, Belton is approximately three miles to the
southeast. The main access to the AFB is of f U. S. Highway 71.
The AFB underwent a significant downsizing in 1985 from about 3500
acres to 428 acres with ownership transferred to the surrounding
cities. This includes the runways and taxiways and the south
portion of the airfield operations area.

2.02 CLIMATOLOGY

Richards—Gebaur AFB and the surrounding area exhibit a
modified continental climate, in which conditions normally expected
to prevail at that latitude are often distorted by air currents
freely entering from the southeast, the Gulf of Mexico, or other
distant areas. Average monthly temperatures range from 26°F in
January to 78°F in July, with an average annual temperature of 54°F
(Table 2—1). Most precipitation falls in the late spring and early
summer and again in the early fall. Average monthly precipitation
ranges from 1.15 inches in February to 5.05 inches in June.
Average annual precipitation is 36.8 inches. Maximum and minimum
annual precipitation is 63.6 and 28.8 inches, respectively. Pan
evaporation and evapotranspiration rates are approximately 60
inches and 42 inches per year, respectively.

Prevailing winds for the Base are from the south all year and
the mean annual wind speed is nine knots. Due to the Base's
location and the generally flat topography in surrounding areas,
weather changes can be rapid. Tornados and severe thunderstorms
are most likely to occur in spring and summer months.

2.03 GEOLOGY

Richards—Gebaur AFB is located near the Kansas—Missouri border
in an area of gently to steeply rolling upland that forms part of
the Scarped Plain, a province of the Interior Lowland Region of the
United States (Hinds and Green 1915, R. Gentile — 1982).

6
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- RICHARDS-GEBAUR AIR FORCE BASE1'

I
I
I
I

- Period of Record 1954 - 1982

- Average Annual Extremes

I Source: Department of the Air Force, Richards-Gebaur AFB

I
I
I
I
I
I
I

Parameter Jan. Feb Mar Apr. May June July Aug. Sept Oct. Nov. Dec j Annual

Temperature (F)

Highest 71 82 84 90 95 104 ill 107 102 93 84 71 979
Average Maximum 34.5 403 51.3 651 738 816 87.0 859 77.9 675 52.3 40.3 63.1

Average 262319 421 553 647 728 779 763 685 576 436 326 541

Average Minimum 175 229 323 450 551 635 683 663 58.5 472 342 243 446

Lowest -17 -12 -3 16 30 44 46 48 34 22 4 8 .590i)

MonthJy Precipitation (inches)

Maximum 3.51 3.15 1148 8.74 7.65 1257 12.40 7.76 1354 924 568 2.79 63.64

Mean 150 1.15 2.58 3.40 4.25 5.05 3.78 3.19 4.65 3.62 1.78 157 36.83

Minimum 0.13=_023 045 0.72 1.21 1.67 020 0.18 009 0.18 0.03=_=0.01 20.82
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Unconsolidated late Pleistocene—Holocene surficial deposits
consist of residual clay mixed with chert and a trace of sand on
the uplands and slope areas, and thin alluvial deposits adjacent to
the larger streams. A thin blanket of bess overlies the bedrock
in much of the upland area.

Richards—Gebaur AFB is located in the Osage Plains region of
the Kansas Central Lowlands physiographic provil)ce. This region is
characterized by low overall relief; broad, maturely dissected
uplands yield to somewhat steeper valley slopes. Prominent
escarpments have resulted from the presence of thick erosion—
resistant limestone (Merriam 1963).

The exposed bedrock, Pennsylvanian in age, averages about 250
feet in thickness. It consists of relatively thin cyclothymic
deposits, predominantly limestone and shale with isolated
lenticular bodies of sandstone belonging to the Douglas Group, the
Lansing Group, and the upper part of the Kansas City Group,
Missourian Series. (See Figure 2—2) . The subsurface Pennsylvanian
rocks, averaging about 675 feet thick, include, in descending
order, the Missourian, Desmoinesian, and Atokan series. The
Missourian Series includes the Kansas City and Pleasanton groups.
The lower part of the Kansas City Group, consisting of
approximately 75 feet of relatively thick beds of limestone
interbedded with shale, is present in the subsurface but does not
crop out on the Base. Lithologically, the Kansas City Group
contrasts with the underlying, predominantly clastic, 90— to 150-
foot-thick sequence of beds forming the Pleasanton Group. The
Desmoinesian Series includes the Marmaton and Cherokee groups. The
Marmaton is 125 feet to 200 feet thick, consisting predominantly of
limestone and shale and including thick bodies of channel fill,
cross—bedded sandstone, and conglomerate. The Cherokee Group is a
clastic sequence of beds with numerous thin coal beds; contains
fine—grained micaceous sandstone and argillaceous limestone; and,
its average thickness is 325 feet. Rocks tentatively assigned to
the Atokan Series are lithologically similar to those of the
Cherokee Group but are limited in areal extent and are up to 75
feet thick. Below the Pennsylvanian rocks and above the
Precambrian igneous and metamorphic complex are about 1,500 feet of
Mississippian, Devonian, Ordovician, and Cambrian sedimentary
rocks.

FTOO2 is underlain by the Kansas City Group Wyandotte
Formation and Sites SSOO3, SSOO4 and STOO5 are underlain by the
Kansas City Group Lane Formation according to Geologic Map of
Belton Quadrangle (Gentile 1982). The Wyandotte Formation is
composed of limestone with thin shale units near the middle and in
the lower part, and attains a maximum thickness of almost 80 feet.
The Lane Formation is medium-gray to bluish-gray shale 20 to 60
feet thick, that is commonly silty to sandy in the upper part
(Gentile—1982). At the AFB this thickness range is 25 to 40 feet
thick (Gentile—1992).

9
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1 2.04 SOILS

The surface soils at Richards-Gebaur AFB consist primarily of

I
very thin bess deposits over residual soil derived from the in—
situ weathering of the underlying limestone and shale bedrock (see
Figure 2-3). Soil cover normally varies from two feet to 15 feet

I
in thickness. The soils on the upland surfaces belong to the
Sharpsburg and Macksburg series. The Macksburg series consists of
poorly drained silty clay barns, and the Sharpsburg series consists
of moderately well—drained, silty clay barns (SCS, Jackson County,

I Missouri 1984)

Where shale is exposed along creeks, soils consist of residual
clays and silty clays belonging to the Snead and Sampsel series.
Moderately well—drained alluvium has filled stream valleys to a
depth of about 50 feet. Alluvial soils belonging to the Verdigris

I
.

(Kennebec) series are present in the level bottomland area along
Scope Creek just east of the base. These alluvial soils have a
high groundwater table and are subject to occasional flooding.

I
Permeabilities of the surficial soils are generally low, less

than 1O centimeters per second (cm/s). Permeability of the
Verdigris (Kennebec) alluvial soils are moderate, approximately 1O

I
to io cm/s (Groundwater, Freeze and Cherry, 1979, Table 2.2).

2.05 SURFACE WATER

I At the Base, all surface runoff is eventually channeled into
Scope Creek or other smaller tributaries of the Little Blue River.
Scope Creek flows north—north—east through the center of the Base.

I
One man—made pond is found on the Base above the POL Storage Yard;
however, the pond fenced and not used for recreation. Scope Creek
is largely intermittent in its headlands, but becomes perennial in

I
the northeast part of the Base, where it becomes the Little Blue
River. Scope Creek is used by assorted wildlife as well as farm
animals. Surface water drainage pathways are shown in Figure 2—4.

1 SECTION ThREE - SOIL AND GROUNDWATER INVESTIGATION

I
3.01 REGIONAL HYDROGEOLOGY

Groundwater resources in the Belton area are limited. Water
-

is supplied to the AFB and the City of Belton via pipelines from

I
the Missouri River. Several older water wells are located within
three miles of the AFB (see Exhibit B). These wells are reported
to have yields ranging from one to 20 gallons per minute (gprn).

I
These wells are typically less than 250 feet deep and draw
mineralized waters from Pennsylvanian shales and lenticular
sandstone bodies contained therein. The Pennsylvanian rocks are

I

1
10
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I generally too thick and are cost prohibitive to drill through for
single—family homes, particularly given the accessibility of
inexpensive hook—ups to the Missouri River water system. Two wells

I
are still in use in a City of Belton mobile home park a mile
southeast of the AFB. One of the wells produces 17 gpm and the
other eight gpm. Production is from a system of vertical joints in
a black fissile shale caused by a structural uplift of the

I Hushpuckney Shale member at a depth of approximately 275 feet.

3.02 SITE SOIL SAMPLING INVESTIGATIONS

I 3.02.1 FTOO2 — North Burn Pit

I
Two surface soil samples and a duplicate sample (0—2 feet)

were collected from the site (see Figure 3—1). Samples S6S1, S652
and sample S6S3 (duplicate of sample S6S1), detected no significant
amounts of volatile and semi—volatile organics. Levels of lead

I
were detected at 440 mg/kg, 17 mg/kg and 580 mg/kg in samples S6S1,
S6S2 and 5653, respectively (see Table 3—1). Laboratory data for
this site can be found in Appendix A, while previous analytical

I
data summaries and other data from previous investigations can be
found in Exhibit A.

I
3.02.2 55003 — Oil Saturated Area

Two surface soil samples, a duplicate sample, and a background
sample (0—2 feet) were collected from this site; 5951, 5952, 5953

I
and 5954. Sample 5954 is the duplicate of sample 5953. Only
sample 5953 contained detectable amounts of volatile organics (6
ppb xylenes, see Table 3-2). None of the remaining soil samples

I
from 55003 contained measurable semi—volatile organic compounds.
Soil sample S9S3 contained 170 mg/kg of lead while sample S9S2, the
AFB background soil sample, contained the expected 20 mg/kg of lead
(see Table 3-2). Laboratory data can be found in Appendix A, while

I previous laboratory data can be found in Exhibit A for this site.

3.02.3 55004 — Hazardous Waste Drum Storage

I Three surface soil samples and a duplicate sample (0—2 feet)
were collected from SS004 (see Figure 3—3). Volatile and semi—

I
volatile organic compounds were detected; however, these compounds
were also found in the laboratory method blanks (see Table 3—3 or
Appendix A for laboratory data). Total metal concentrations of all

- samples were comparable with concentrations found in background

I samples on the Base.

3.02.4 STOOS — POL Storage Yard

I Three soil borings, ten feet in depth, were completed at the
POL storage Yard (see Figure 3—4). Measurable concentrations of

I

1
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I
I

TABLE 3-1

RICHARDS-GEBAUR AFB

I
BELlOW. MO

FF002-NORTH BURN PIT

SOIL SAI4PLE RESULTS

UWITS-/kg

U ** ***
$651 5652 S6S3 $654 5655 5952

I VOLATILES

MethyLene Chloride - - 0.009 - -

I BASE WELJTRAL EXT. - - - - -

ACID EXT. - - - - -

I TOTAL METALS

Arsenic 6.8 6.6 6.1 <0.005 6.2

Bariu,i 270 230 270 <0.2 220

I
Cathiun 2.3 <1.2 3.4 <0.01 <1.1

Chromiun 46 22 56 <0.05 23
- Lead 440 17 580 <0.05 20

Mercury <0.5 <0.5 <0.5 <0.0005 <0.5

I
Setenitn <2.5 <L5 <2.5 <0.005 <2.5

Silver <1.3 <1.2 <1.3 <0.01 <1.1

- background soil sanple
* - duplicate sanpte 5651

- rinsate sarrpte
- travel blank

($airçte depth 0-2 feet)
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I
I TABLE 3-2

RICHARDS-GEBAUR AEB

a BELTOII, MO

I SSOO3 - OIL SATURATED AREA

SOIL SAMPLE RESULTS

I UHITS-ing/Ig

* **
S9S1 S9S2 5953 5954 5955 5956

I VOLATILES

Xyter*es - - 0.006

I BASE/NEUTRAl. EXT. - - . . -

ACID EXT. - - - . -

I TOTAL METALS

Arsenic 5.1 6.2 7.6 5.8 <0.005

Baritn 160 220 400 260 <0.2

I
Caóniun <2.4 <1.1 <1.1 <1.2 <0.01

Chromiui, 18 23 27 29 <0.05

lead 94 20 170 44 <0.05

I
Mercury <0.5 <0.5 <0.5 <0.5 <0.0005

Seteniuu <0.6 <2.5 <2.5 <2.5 <0.005

SiLver <2.4 <1.1 <1.1 <ld <0.01

* - dupLicate s&rp(e of 5953

** - rinsate sanite
- travel bLank

I - backgrocnd soil sawçte
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I
I TABLE 3-3

RICHARDS-GEBAUR MB

I
BELlOW, MO

55004 - HAZARDOUS WASTE DRUM STORAGE

SOIL SAI4PLE RESULTS

UNITS-ITkg

* ** *.* 0
51051 510S2 S10S3 51054 51055 S1OS6 5952

'
VOLATILES

Acetone - - 0.090 B .087 B - -

Methytene chloride - - 0.026 - - -

BASE/NEUTRAL EXT. - . - - -

I
ACID EXT. - . - - - -

TOTAL METALS

Arsenic 8.7 4.7 3.2 3.6 <0.005 6.2

I
Bariun 120 190 83 81 <0.2 22

Cadiiun <1.3 <2.4 <1.0 <2.2 <0.01 <1.1

Chraniun 23 20 40 55 <0.05 23

I
Lead 50 41 44 99 <0.05 20

Mercury <0.5 <0.5 <0.5 <0.5 <0.0005 <0.5
Setenitn <5.0 <2.5 <0.5 <0.5 <0.005 <2.5

I
SiLver <1.3 <2.4 <1.0 <2.2 <0.01 <1.1

B analyte was detected in the bLank as welt as the sanpte.
* dupLicate of S10S3
** rinsate sawçLe

travel bLank
(soil sançte intervaL 0-2 in depth)

O - backyroisid sal L sample
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I
I TABLE 3-4

RICHARDS-GEBAIJR AFB• BELTOH HO
STOOS - POL STORAGE YARD

SOIL SAMPLE RESULTS

OMITS-mg/kg

* ** ***
51251 51252 51253 SI2S4 51255 51256 5952

I
VOLATILES

Acetone .018 .012 .033 8 .014 8 - -

I BASE/IJEUTRAL EXT. - - - - - -
81s(2-ethylhexyl)phthalate 1.6 8 1.7 8 047 B - - -

I ACID EXT. - - - - - -

TOTAL METALS

Arsenic 13 5.1 9 6.8 <0.005 6.2

I
Baritzi, 240 180 300 320 <0.2 220
Cadmju.ri <1.2 <1.2 <1.2 <1.2 <0.01 <1.1
Chrccnitn 24 23 40 30 <0.05 23

I
Lead 19 13 28 12 <0.05 20

Mercury <0.5 <0.5 <0.5 <0.5 <0.0005 <0.5

Seteniuii <2.5 <2.5 <2.5 <2.5 <0.005 <2.5

I SiLver <1.2 <1.2 <1.2 <1.2 <0.01 <1.1

B - analyte was detected in the bLank as well as the sanple.
* - duplicate of saspte 51253

- rinsate sauple
- travel blank
- Backgrotrid Soil SalTp(es

(sarple depth 0-10 feet)
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I acetone and Bis (2-ethylhexl) phthalate were detected in the soil
samples, which were collected at depths ranging from three feet to

I
eight feet, at ST005. However, these compounds were detected in
the laboratory method blank, and are considered a product of the
laboratory (see Table 3—4). No acid extractable compounds were
found above detection limits. Total metal concentrations of lead

I
ranged from 13 to 28 mg/kg, while chromium concentrations ranged
from 23 to 40 mg/kg, which is comparable with concentrations found
in background samples on the Base.

I 3.03 GROUNDWATER INVESTIGATION

The locations of groundwater monitoring wells installed at

I
FTOO2 and STOO5 are shown in Figures 3—1 and 3-4, respectively.

3.03.1 PT002 — North Burn Pit

I Groundwater results (see Table 3-5) show that no volatile
compounds were detected, while a base/neutral compound, bis(2—

I
ethylhexl)phthalate was detected in three of the samples. However,
this compound was determined to be a laboratory contaminant. Total
lead and chromium concentrations from turbid unfiltered groundwater
samples were found to exceed the National Drinking Water Standard

I
(40 CFR 141.11) 0.005 mg/l. Total lead concentrations were 0.12
mg/l, 0.20 mg/l, and 0.11 mg/i while chromium levels of 0.18 mg/l,
0.29 mg/i, and 0.11 mg/i were found in samples 604, 606, and 607,

I
respectively.

3.03.2 5T005 — POL Storage Yard

I A single upgradient unfiltered groundwater sample (1206)
yielded a benzene concentration of .007 mg/l which is above the

-
.005 mg/l MCL set by the National Drinking Water Standards (see

I
Table 3—6). Base/neutral extractable compound, bis(2—ethylhexl)
phthaiate, was detected at concentrations of .023 mg/l and 1.6
mg/l. However, this compound was found to be a common laboratory

I
contaminant. No acid extractables were detected in the analyses of
the soil samples at the site. Total metal concentrations of
barium, chromium and lead were found above the MCL as set by the
National Drinking Water standards (40 CFR 141.11). Barium levels

I ranged from 0.8 to 1.9 mg/i. Chromium levels ranged from 0.07 to
0.37 mg/i and lead levels ranged from 0.07 to 0.29 mg/l.

3.04 MONITORING WELL INSTALLATION

A total of eight shallow groundwater monitoring wells were

I
installed to investigate specific subsurface areas at FTOO2 and at
STOO5. Soil and rock samples were collected during the
installation of each monitoring well for geotechnicai analyses.
The wells were installed and completed in accordance with the

I
MDNR/USEPA/USAF approved Work Plan for this project.

I
22

I
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I
TABLE 3-5

RICHARDS-GEBAUR MB
-I BELT0N MO

• rr002 - NORTh BURN PIT

GRWNO WATER SAMPLE RESULTS

I UNITS-mg/I

* ** *** ***

I 604 605 606 607 608 609 610 616 N.D.W.S.
VOLATILES - - - - -

BASE/NEUTRAL EXT.

I
Bis(2-ethyLhexyt) 0.021 - 0.1 0_oil - - -

pbthatate

I
ACID EXT. - - - - - - - -

TOTAL METALS

ArsenIc <0.026 <0.005 <0.023 <0.007 <0.005 <0.005 - - 0.05

I
Sariun 0.7 0.5 0.8 0.4 0.6 <0.2 - - 1.0
Cadiiiu,i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - 0.01
Chromiuti 0.18 <0.05 0.29 0.11 <0.05 <DM5 - - 0.05• Lead 0.12 <0.05 0.20 0.11 <0.07 <0.05 - - 0.05
Mercury '0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - - 0.002
Selenitn <0.005 <0.05 <0.005 <0.05 <0.05 <0.05 - - 0.01
SiLver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - 0.05

NDW.S. - National Drinking Water Standards
* - dtçticate saip(e of 605
** - rinsate sarrçte

- travel btank
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I TABLE 3-6

RICIIARDS-GEBAUR MB

BELT0N• MO

I 81005 - POL STORAGE YARD

GRWND WATER SAMPLE RESULTS

UNITS-uWt

I * U •t** *** ***
1205 1206 1207 1208 1209 1210 1211 1212 1213* 04W4 W.0.W.S.

V0I.aT LIES

I
Beazene - 0.007 - - - - - - - - .005

BASE/NEUTRAL EXT. - - - - - - - - -

I Bis(2-ethythexyt)phthatate - - - - 0.023 - - - - 1.6

ACiD EXT. - - - - - - - - -

I TOTAL METALS

Arsenic <0.005 <0.005 0.006 '0.005 <0.005 <0.005 - - - <0.005 0.05
Bariui 1.3 0.8 1.3 1.9 1.7 <0.2 - - - 0.3 1.0

I Caóoiuui <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - <0.01 0.01
Chrooiiuu 0.09 0.07 0.24 0.37 0.36 <0.05 - - <0.05 0.05

Lead 0.13 0.07 0.26 0.29 0.28 <0.05 - - <0.05 0.05

Mercury <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - - <0.0005 0.002

I
SeLenitn <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - <0.005 0.01

SHyer <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05

I . - dtçLicote sawpte of 1207
U rinsate sanpte

travel blank
ILO.W.S. - NationaL Drinking Water Standards

I

I
I
I
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I
I

Table 3—7
Well Construction Data
North Burn Pit, FTOO2

Richards—Gebaur AFB
Belton, MO

I (1) (1) (2) (2) (2)
Well No. Boring Screened Sand Bentonite Grout Date

Depth Interval Pack Seal Interval Installed

I

I
6MW #604 33 15-30 20 2 11 08/23/89

GMW #605 37.9 20-30 22.4 2.25 13.25 08/18/89

I
614W #606 33 14-29 21 2.25 9.75 08/23/89

614W #607 42 17-32 27.5 2 12.5 08/23/89

NOTES:

(1) Depth below grosd surface.

(2) length of material in well coluin

Alt vatues in feet
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3.04.1 FTOO2 — North Burn Pit

All of the monitoring well borings at FTOO2 were terminated in

I
the Lane shale. All of the screened intake areas of GMW #604
through GMW #607 were positioned at the upper portion of the
shallow aquifer to aid in the detection of any free—phased floating

I
contaminants. GMW #604 and #606, as can be seen from Table 3—8,
yielded very small volumes of water during development. During
sample collection only minor amounts of water were purged prior to
collection; therefore, it is possible that groundwater samples

I
taken from these wells could have contained some drill water.
However, these samples were taken from the limestone interval above
the lower permeability member, and if any petroleum based

I
contaminants were present in this interval, they would have been
detected in these samples even if some drill water had mixed with
the small amount of groundwater present in these wells. The water
used in drilling the wells was Belton tap water. The analysis of

I this water by the City of Kansas City can be found in Exhibit D.

3.04.2 5T005 — POL Storage Yard

I Four groundwater monitoring wells, GMW #1205, GMW #1206, GMW
#1207, and GMW #1208, were installed at 3T005 to sample shallow

I
groundwater. One of the existing well, GNW #4, was also sampled.

GMW #1205 was installed in an assumed downgradient location to

I
monitor groundwater movement from the site toward the creek (see
Figure 3-4). GMW #1207 and GMW #1209 were installed near one of
the fuel unloading stations adjacent to the railroad tracks. GMW
#1206 was installed at a location upgradient of the storage tanks

I
to provide background groundwater quality data for comparison
purposes. Test boring logs and well construction diagrams for
monitoring wells installed at STOO5 are located in Appendix B.

I
Well construction data for this site can be found in Table 3—9.
The groundwater flow directions presented on Figure 3—4 are based
on groundwater elevation data obtained on at the time of sampling.

I The groundwater monitoring well test boring logs for 5T005
reveal that three different subsurface units are distinguishable.
The surface soils/fill consist of generally six inches of topsoil

I
in the vicinity of GMW #1205 and GMW #1206. The boring for GMW
#12 07 encountered three inches of asphalt fragments mixed with
crushed rock and the boring for GMW #1208 encountered three inches

I
of crushed rock (limestone). The surface soils are underlain by
silty clay and residual clay. An upper fill material zone was
identified up to 5 feet thick in the vicinity of the boring for GMW
#1208. The naturally occurring silty clay and residual clay range

I
in thickness from approximately ten feet at GMW #1208 to 17.5 feet
in the area of GMW #1206. The clay contains weathered limestone
and chert fragments and the rock fragment content was observed

I increasing with depth in all four borings. Limestone, clay stone,
and shale underlie the residual clay formation. These competent

I
27
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I
' Table 3—8

Well Development Data
Noith Burn Pit, FTOO2

I
Richards—Gebaur AFB

Belton, MO

I (1) (2)

Welt No. Oevetopiient Process Quantity of Quantity of DeveLopment

I
Water in Water Removed Turbidity Dates

Welt (gals.) (gals.)

I
CMV #604 Surging, baiting 3.61 8.5 Trace 09/12/89

614W #605 Surging, baiting ¶0 46 Trace 08/23/89

CMV #606 Surging, baiting 4.66 8.3 Trace 09/12/89

CMV #607 Surging, baiting 5 24 Trace 08/24/89

I NOTES:

• (1) AlL of the monitoring welts are developed using two techniques: surging with a

surge block; and, baiting with a 1.50 inch diameter stainLess steel baiter.

(2) Quantity of water in weLt casing and saturated arwiutus.
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I
I

I
Table 3—9

Well Construction Data
POL storage Yard, STOOS
Richards—Cebaur AFB

I
Belton, MO

I (1) (1) (2) (2) (2)

Welt No. Boring Screened Sand Bentonite Grout Date

Depth IntervaL Pack Seat Interval InstaLled

I

I
6MW #1205 18.5 Z.5-14.5 15 2 1.5 08/14/89

6MW #1206 23 11.8-21.8 13.2 2 7.8 08/11/89

I
6MW #1207 23 5-15 19 2 2 08/14/89

I
6MW #1208 16 5-15 12 2.5 1.5 08/15/89

I NOTES:

<1) Depth below ground surface.

(2) Length of material in well coltni

I ALL values in feet

I
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bedrock units occur at depths of between 11.5 feet and 14.9 feet
below ground level. Limestone was encountered in the borings for
GMW #1205 and GMW #1208. Claystone was encountered in GMW #1206
and shale in GMW #1207. Detailed lithologic descriptions of the
overburden and bedrock formations encountered are presented on the
respective test boring logs included in Appendix B.

The residual clay and underlying bedrock are the formations
under STOO5 in which shallow groundwater was encountered and the
four on—site shallow monitoring wells were screened.

3.04.3 Monitoring Well Construction

The Monitoring Well Installation Plan for Richards—Gebaur AFB
FTOO2 and STOO5 stated that the test boring should penetrate a
minimum of ten feet into the phreatic zone of the shallowest
aquifer encountered. A monitoring well was then constructed after
drilling the borehole to the depth specified by the site geologist.
The monitoring well was assembled in each borehole with the
following materials: two—inch inner diameter (I.D.), Polyvinyl
Chloride (PVC), threaded, flush—joint, No. 10 machine slot (0.010
inch) pre—manufactured screen; two—inch PVC, threaded, flush—joint,
solid riser pipe; non—carbonate silica sand; bentonite pellets; a
lock; and, protective steel guard posts. A concrete pad (four
inches x three feet x three feet) was constructed around each well
with a brass monument cap set in the surface of each pad.

A Central Mine Equipment (CME—55) drilling rig was used to
install the monitoring wells at FTOO2 and STOO5. The rig was
equipped with 3.75—inch inner diameter (I.D.), eight—inch outer
diameter (O.D.) hollow stem augers.

The monitoring wells were installed between 9 Aug 89 and 23
Aug 89. Each well was installed as follows: 1.) The hole was
drilled with hollow stem augers; 2.) Soil sampling was conducted
with either a CME five—foot split—tube sampler or a two—foot long
two—inch O.D. split—spoon; 3.) Rock coring, when required, was
completed with a ten—foot NX size core barrel with a diamond bit;
4.) Boreholes penetrating competent rock were then reamed with a
six-inch rock bit to the depth specified on the boring log; 5.) The
two—inch PVC screen and risers were assembled and lowered into the
borehole; 6.) The sand pack and bentonite seal were added through
the annular space; 7.) The bentonite pellets were wet down every
ten minutes for 30 minutes and hydration was allowed for a minimum
of eight hours; 8.) Cement—bentonite grout was mixed, and allowed
to cure for a minimum of 48 hours; and 9.) The surface protection
system (pad, steel box cover, and protective posts) was
constructed. Tables 3—7 and 3—9 show pertinent information on well
construction details. Monitoring well construction diagrams are
included as Appendix B. Soil grain size distribution curves and
Atterberg limits of select soil samples are included in Appendix C.
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3.04.4 Monitoring Well Development

The purpose of well development is two—fold: to remove fine

I
particles (silt and clay) that were introduced into the well during
the drilling process and to improve the hydraulic connection
between the surrounding aquifer and the well. After allowing the

I
grout seal and pad to cure, each well at FTOO2 and STOO5 was
developed using a stainless steel bailer and by surging with a
surge block. Well development data are summarized in Tables 3—8

I
and 3-10. Forms completed in the field during well development are
presented in Appendix 0. Data recorded in the field included:
date, static water level, quantity of water standing in the well
(including the sand pack), water quality data details, physical

I
characteristics of water, development equipment, surge techniques,
and water quantity removed. The wells were allowed to stabilize
for two weeks prior to collecting water quality samples. The

I
Monitoring Well Development Data sheets (Appendix D) show
measurements for specific parameters used to monitor the
development water (pH, specific conductance, temperature) during

I
different stages of well development. No major variations in these
parameters were noted during well development. The final readings
for these parameters are summarized and presented in Tables 3—11
and 3-12.

I 3.04.5 In—situ Permeability Testing

I
A type of in-situ permeability (hydraulic conductivity) test

known as a "slug test" or "instantaneous withdrawal test" was
performed on each well after proper well development and prior to
sampling. The test consists of removing a slug of water from the

I
water column (a decontaminated bailer was used at this site) to
lower the water level. The recovery to static or near static water
level is recorded over time. Water levels were measured using a

I
Brainard-Kilman 100-foot Water Rule electronic water level
indicator. Data was evaluated using the Hvorslev Method (1951) to
calculate the hydraulic conductivity for each well. This method

I
has been chosen for this study since it is generally the most
accepted method for determining hydraulic conductivity where the

- monitoring well does not fully penetrate the aquifer. Data and
hydraulic conductivity calculations for each well test are

1
presented in Appendix D.

3.05 SITE SURVEY

I Well—head casing elevations at FTOO2 and STOO5 were surveyed
during September, 1989, by Sterling Engineers, Surveyors, and

I
Planners Company. The surveying firm is located in Bridgeton,
Missouri. Field notes and the completed site survey are contained
in Appendix E.

I

I
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I Table 3—10
Well Development Data

I
POL Storage Yard, ST005
Richards—Gebaur AFE

Belton, MO

I (1) (2)

Welt No. Developoent Process Quantity of Quantity of Devetopiient Dates

— Yater in Uater Turbidity

I Welt (gals.) Removed

(gals.)

6MW #1205 Surging, bailing 2.5 40 Trace 08/20/89

6KW #1206 Surging, baiting 10 49 Trace 08/20/89

i
GMI #1207 Surging baiting 6 16 Trace 08/21/89

6MW #1208 Surging, baiting 6.5 24 Trace 08/24/89

I
NOTES:

(1) All of the monitoring welts are developed using two techniques: surging with a

surge block; and, baiting with a 1.50 inch diameter stainless steel baiter.

(2) Ouantity of water in welt casing and saturated arnitus.

I

I

I

I

I

I
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3.06 FTOO2 AND STOO5 HYDROGEOLOGY

Groundwater elevations for monitoring wells at FT002 and STOO5

'
can be found on Table 3—13 and Table 3—14, respectively. Data
recorded during the September 13, 1989 sampling event at FTOO2 and
the September 14, 1989 sampling event at STOOS have been summarized

I
in Tables 3—11 and Table 3—12, respectively.

As indicated by the groundwater elevations presented on Figure
3-1, the general horizontal groundwater flow direction in the

I
vicinity of FT002 is primarily towards the northeast. In the
vicinity of GMW #605, however, an anomaly to the apparent flow
pattern exists, relative to the groundwater elevations observed at

I
GMW #604 and GMW #606. Although the higher groundwater level at
GNW #605, as compared to adjacent monitoring wells GMW #604 and GNW
#606 which have water levels consistently ten to 12 feet lower,

I
cannot specifically be accounted for, it is possible that the
monitoring well bentonite seal may leak or the screened interval
may intercept perched groundwater due to the heterogeneous nature
of the area formations, such as an irregular weathered surface of
the Argentine limestone.

As indicated by the groundwater elevations presented on Figure

I
3—4, the general horizontal groundwater flow direction in the
vicinity of STOOS is primarily towards the south. This predominant
southerly flow direction is consistent with local surface drainage
and physiographic condition with particular regard to the position
of Scope Creek approximately 1,500 feet to the southeast.

I

SECTION FOUR - NATURE AND EXTENT OF CONTAMINATION

4.01 GENERAL

I In this Section, the presently available data related to the
nature and extent of contamination at each of the following sites
at Richards—Gebaur AFB is presented for all sites, FTOO2 — North

I
Burn Pit, 55003 — Oil Saturated Area, SSOO4 — Hazardous Waste Drum
Storage and STOO5 — POL Storage Yard.

I
Information relating to the nature and extent of contamination

at each of these sites is presented and discussed in subsections
4.01, 4.02, 4.03, and 4.04, respectively. The information presented
here is taken from the following reports: "Installation

I
Restoration Pro gram Phase II Con firma tion/ Quantification stage 2
Final Report for Richards-Gebaur Air Force Base, Missouri" (E&E
1988); analytical data from soil and water samples collected by

I
O'Brien & Gere on September 14, 1989 and analyzed by O'Brien & Gere
Laboratories, Inc. (O'Brien & Gere 1989); analytical results from
soil samples collected by the United States Army Corps of Engineers

I
(USACE 1989).

I

I
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I
I

Table 3—il
Groundwater Quality Measurements

North Burn Pit, FTOO2
Richards—Gebaur AFB

I
nelton, MO

Wett lb. pH Specific Conductance Teeçerature D8te

(uthos/cm) (C)

I
CHW #604 * 16 09/12/89

I
GMU #605 7.6 521 17 08/23/89

I
GNW #606 * * 18 09/12/89

I 6MW #607 7.8 595 18 08/24/89

W0TES:

I
ALL measurements reflect finaL readings at the end of welt deveLopment

* Readings not recorded due to instrument failure.

I
I
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I
I

Table 3-12

I
Groundwater Quality Measurements

POL Storage Yard, STOOS
Richards-Gebaur AFB

i
Belton, MO

I
WeLL Wa. pH Specific Conductance TelTperature Date

(t.zthoSICffi) (C)

I
GMW #1205 7.13 930 20 08/20/89

I
0MW #1206 6.35 635 11 08/20/89

I CMV #1207 7.75 786 23 08/21/89

I 0MW #1208 6.88 1122 21 08/24/89

I
ALL measurements reflect finaL readings at the end of welL development

I

I
I
I
I
I
I
I
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' Table 3—13
Groundwater Elevation Summary

North Burn Pit, FTOO2

I
Richards—Gebaur AFB

Belton, MO

I
(2)

Coordinaes

(1) Depth to Ground

I
Wett No. bC Water Surface Date Water LeveL ______________________

(feet) (feet betow bC) (feet) Northin9 Easting

GnU #604 1055.65 29,31 09/13/89 1026.34 979553 487706

6MW #605 1053.53 20.02 09/13/89 1033.51 979779 487908

CMV *606 1051.58 26.94 09/13/89 1024.64 979679 458040

I
614W #601 1061.17 17.55 09/13/89 1043.62 979522 487707

I

I
NOTES:

(1) bC ' lop of welt casing elevations are based on a LocaL benchmark near the site and

referenced on the site survey in Appendix E.

(2) Coordinates are based on an arbitrary grid system established on site and referenced

in the site survey in Appendix E.

I

I

I

I

I



37 42
I

Table 3—14
Groundwater Elevation Summary

I
POL Storage Area, STOO5
Richards—Gebaur AFB

Belton, MO

1 (2)
Coordinates

(1) Depth to Ground

a Welt No. TOC Water Surface Date Water Level ______________________

(feet) (feet below TOC) (feet) Northing Lasting

1
614W #1205 1002.85 4.28 09/14/89 998.57 977143 486904

614W #1206 1020.92 10.71 09/14/89 1010.21 977528 486984

6MW #1207 1009.00 6.30 09/14/89 1002.7 977224 487227

614W #1208 1003.04 8.40 09/14/89 994.64 976991 487016

I
CMV #4 999.85 5.48 9/14/90 994.37 976946 486876

NOTES: -

I (1) TX lop of welt casing elevations are based on a local benchmark near the site and

referenced on the site survey in Appendix E.

(2) Coordinates are based on an arbitrary grid systeio established on site and

referenced in the site survey in Appendix F.

I

I
I
I
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In 1988, a soil gas survey was performed by E&E to assess the

I
scope of impact that past fire training exercises had at this site.
Based on soil gas results, E&E drilled three boreholes outside the
perimeter of the concrete burn pit and collected three subsurface

I
soil samples from each borehole. They also collected six surface
soil samples outside the burn pit. The samplipg locations of the
samples collected by E&E are shown in Figure 3—5 in Exhibit A. The

I
15 soil samples were analyzed for halogenated and aromatic organics
and TPB. The analytical results from soil samples collected by E&E
are given in Table 4-7 in Appendix A. Low concentrations of
petroleum hydrocarbons were detected in surface soils throughout
the site (2.8 to 34 milligrams per kilogram [mg/kg]).

E&E also installed three groundwater monitoring wells within

I
the fenced area (and property line), and collected one groundwater
sample from each well, as well as a surface water sample from
standing water behind the raised terrace at the eastern perimeter
of the site (Figure 4-7 in Exhibit A). The surface water and

I groundwater sample from MW1 were analyzed for halogenated and
aromatic volatile organics (VOC's) . The surface water sample was
also analyzed for petroleum hydrocarbons. The groundwater samples

I
from MW2 and MW3 were only analyzed for volatile organic compounds.
E&E reported that groundwater samples from wells MW2 and MW3 had
low concentrations of chloroform (0.50 and 0.61 ug/l,

I
respectively), and tetrachloroethylene (0.71 and 0.41 ug/l,
respectively). The deeper well, MW1, reportedly had detectable
methylene chloride concentrations (37 ug/l).

I
In September 1989, O'Brien & Gere installed four groundwater

monitoring wells — GMW #604, #605, #606, and #607, and sampled them
approximately two weeks later. In addition, four surface soil

U
samples, S6S1, S6S2, S6S3, and S6S1—M, were collected at two
locations in the North Burn Pit. Samples 5651, 5653, and S6S1—M
were collected in front of a small earth terrace east of the

I
concrete burn pit. Sample S6S2 was collected from a stained area
north of the burn pit, approximately 30 feet outside the fenced
area. The sampling locations are shown on Figure 3—1. The data
from soil analyses conducted by O'Brien & Gere are given in Table

I
3—2. Lead concentrations in the sediments behind an erosion
control terrace were significantly higher than the background lead
sample for the Base (20 mg/kg). USGS reported that average lead

I
concentrations in Missouri soils are 2—200 mg/kg. Lead was
detected in the sediments at the site from a vertically split
duplicate sample which yielded 440 mg/kg and 580 mg/kg. All other

I
metal concentrations were within the range normally found in the
soils of the region. Unfiltered groundwater samples from wells GMW
#605 and GMW #607 had lead and chromium concentrations that
exceeded the respective USEPA MCL for each of these total metals.

I
No base/neutral extractables or volatile organic compounds were
detected in any of the on—site samples.

I
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I The data provided by E&E and O'Brien & Gere suggest that low
concentrations of petroleum hydrocarbons are present in surface
soils throughout the site. Lead was detected at one sampling

I
location (S6S1, terrace retention sediments) near the site. The
unfiltered groundwater samples collected from the site by O'Brien
& Gere indicated lead and chromium concentrations that were higher

I
than the corresponding USEPA MCL'S in three out of four groundwater
wells sampled. However, since the metal concentrations were
similar in wells that are estimated to be upgradient (0MW #604) and

I
downgradient (GMW #607) of the site, it is evident that the North
Burn Pit is not the source of metals in the groundwater. The clay
soils in Missouri have naturally high background concentrations of
these metals, and the groundwater concentrations may reflect the

I
naturally occurring groundwater concentrations for these metals.
Unfiltered samples tend to be turbid and carry fines through the
analytical processes. It can therefore be expected that analyses

I
on unfiltered groundwater samples can reflect parent formation
characteristics to a degree. Low concentrations of chloroform,
methylene chloride, and tetrachloroethylene were detected in
groundwater collected from wells at the site; but, the

I
concentrations detected were well below the USEPA MCL for
chloroform (100 ug/l) and the USEPA Health Advisory for non-
carcinogenic effects for tetrachloroethylene (Table 4—1). The

I
concentration of methylene chloride detected exceeded the USEPA
Ambient Water Quality Criteria for methylene chloride.

I
4.03 8S003 - OIL SATURATED 1REA

E&E collected three surface soil samples from an oil—stained
area, three subsurface soil samples, three sediment soil samples

R
and one surface water sample from a drainage ditch that runs along
the west edge of the site. The sample locations are shown in
Figure 3—7 in Exhibit A. The surface soils at the site (samples

I
4007, 4008 and 4009) were reported to show unnatural concentrations
of total petroleum hydrocarbons (670 to 3,800 mg/kg) and higher
than background concentrations of lead (169—343 mg/kg). The

I
surface soil samples in the drainage ditch downgradient from the
Oil Saturated Area (sampling locations 4010, 4011, and 4012) were
reported to have background concentrations of petroleum
hydrocarbons (non—detect to 3 mg/kg), and lead concentrations were

I
also within background concentrations for the region (E&E 1988).
The subsurface soil samples (4039, 4040, and 4041) detected only
background levels of petroleum hydrocarbons and lead at depths of

I
3.5, 8.5 and 16 feet. (Table 4—2, Tidball 1984).

O'Brien & Gere collected and analyzed three surface soil

I
samples and a duplicate sample from SSOO3. Sample 5951 was
collected from within the fenceline, next to the storage shed.
$952 was collected approximately 20 feet east of the fenceline, and
$9S3 was collected outside and adjacent to the southern fenceline,

I
approximately 20 feet from the eastern corner (Figure 3—2).
Although detectable concentrations of arsenic barium, chromium, and

1

I
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I TABLE 4-1

U.S. EPA DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES FOR

I PROTECTION OF PUBLIC HEALTh (ugh)

Chemical MCLG }14(t)I Barium 1000 - -

Benzene 5 0 -

I Chloroform io0' - -

Chromium 50 120 120

I Ethylbenzene - 680 680

Lead 50 20 0

I Methylene chloride 0 0 0.19(c)

Tetrachioroethylene - 0 12(0

Xylenes - 440 -

I - USEPA Maximum Contaminant Limit in Drinking Water

- USEPA Maximum Contaminant Limit Goal for Drinking Water

(c) - USEPA Lifetime Health Advisory for non-carcinogenic effects -drinking water concentrations

(d) - MCL for total trihalomethanes

I - Methylene chloride has been classified as a Probably Human Carcinogen by USEPA. As such,
no Lifetime Health Advisory has been published. Ambient Water Quality Criteria for protection
of human health idated to ingestion of water and fish for methylene chloride is 0.19 ugh.

I - The USEPA is currently reviewing the carcinogenic status of tetrachioroethylene. If it is
determined that tetrachioroethylene is a Probable Human Carcinogen, then no Lifetime Health

I Advisory is recommended. The compound would then be regulated according to the Ambient
Water Quality Criteria of 0.8 ug/I.

I
I
I
I
I
I
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I TABLE 4-2

CONCENTRATION RANGES FOR METALS IN SURFACE SOILS IN

I WESTERN-CENTRAL MISSOURI'

SOIL CONCENTRATION (mg/kg)

1 Metal Medium° Range

I Lead 20 10-80

Chromium 54 10-80

I Nickel 14 5-70

Selenium 0.3 0.1-2.5

I Zinc 49 20-560

Arsenic 8.7 2.8-30

I Barium 580 100-1500

Calcium 0 3(%) 0.07-2.7(%)

I Mercury 0.039 0.0 10-0.50

- From Tidball, R. Geography of Soil Geochemistry of Missouri Agricultural Soil?, USGS

I Professional Paper 954-H, 1984.

- Median concentration for the State of Missouri

I (c) - Range of concentrations in soil samples collected from Western-Central Missouri

I
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lead were reported in samples S9S2, 5953, and 5954, the
concentrations were within the normal range for background
concentrations in Missouri soils (Tidball 1984, Table 4—2). Sample

1 S9S3 contained 0.006 mg/kg xylenes and 170 mg/kg lead. No other
volatile organic compounds or acid/base/neutral extractable
compounds (BNA's) were detected in the samples collected.

I Data presented by E&E and O'Brien & Gere indicate that the
surface soils at 55003 contain lead and TPH residues, and imply

I
that the contamination is confined to the immediate vicinity of the
oil stained soils on either side of the fenceline. Since the
sediment samples adjacent to the Oil Saturated Area, and
downgradient in the surface runoff path, reportedly had low TPH and

I
lead levels, it would appear that there has not been migration of
contaminants from the Oil Saturated Area via surface runoff. In
addition, since the surface water sample taken by E&E from the

I
ditch to the east of the fenceline, and the surface soil sample
collected by O'Brien & Gere to the east of the fenceline were free
from lead or petroleum hydrocarbon contamination, it appears that

I
contaminants from the oil-stained area have not migrated toward the
eastern ditch in surface runoff.

4.04 55004 - HAZARDOUS WASTE DRUM STORAGE

1 E&E drilled a single borehole adjacent to the site and
collected three subsurface soil samples from this borehole.

I
According to E&E, this borehole was located in the direct path of
runoff from the site. They also collected four surface soil
samples at the site. Three of the surface soil samples, 4021,

I
4022, and 4023, were located adjacent to and within the eastern
fenceline of the site. One surface soil sample was collected from
outside the fenceline at the northern corner of the site, where the
drums had been stored (Figure 3—8 in Exhibit A). One surface soil

I
and surface water sample were collected from a location
approximately 200—300 feet from the site in the natural drainage
path of surface water runoff from the site. Unnatural

I
concentrations of petroleum hydrocarbons (1,900 mg/kg) were
reported in soils from the area directly outside the northern
fenceline (4020). According to E&E, this is the area where drums

I
had been previously stored. Low concentrations of petroleum
hydrocarbons (55 to 140 mg/kg) were in the samples collected from
within the eastern fenceline (Table 4—il in Exhibit A).

I
O'Brien & Gere collected four surface soil samples, 51052,

51053, 51051, and 81054, from the grassy swale adjacent to the
previous drum storage area, which is in the direct line of surface

I
runoff from the site (Figure 3—3). Detectable concentrations of
arsenic, barium, chromium, and lead were found at the site.
However, these concentrations did not exceed the range for
background concentrations of these metals in Missouri soils (Table

I 4—2, Tidball 1984). No VOC's or BNA's were detected in soil
samples collected at the site.

I
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I Based on the data presented by E&E, and recent analytical
results from samples collected by O'Brien & Gere, it appears that

I
there is minimal contamination of surface soils by petroleum
hydrocarbons in the Hazardous Waste Drum Storage, with a hot spot
in the area directly adjacent to and north of the fenceline. Since
the surface and subsurface soil samples and surface water samples

I
from the drainage ditch adjacent to the site did not have
detectable concentrations of petroleum hydrocarbons, it appears
that significant amounts of the contaminants are not migrating from

I
the site via surface runoff.

4.05 ST005 - POt STORAGE YARD

I
E&E installed and sampled a single downgradient monitoring

well outside the perimeter of the yard (GMW #4, Figure 3-9 in
Exhibit A). In addition, they collected two surface water samples

I
from the drainage ditch west of the site — one from an upstream
location (DF 4045), and one from a downstream location (DF 4046).
None of the parameters analyzed for (petroleum hydrocarbons, total

I
metals, and volatile organic compounds) were detected in the water
samples collected. In addition, six boreholes were drilled by E&E
inside all three bermed areas; three subsurface soil samples were
taken from each boring; one surface soil sample was collected

I
outside Building 951; and, a subsurface soil sample was collected
at a depth of three feet near Building 953. The subsurface soil
samples in the bermed areas had total petroleum hydrocarbon

I
concentrations ranging from 9.9 to 1,500 mg/kg. The surface soil
sample collected outside Building 951 had a TPH concentration of
2,800 mg/kg, and the subsurface soil sample collected from outside
Building 953 had detectable concentrations of benzene (1.25 mg/kg),

I total xylenes (2.25 mg/kg), and ethylbenzene (6.25 mg/kg).

Four groundwater monitoring wells, #1205, #1206, #1207, and
I #1208, were installed and sampled by O'Brien & Gere (Figure 3—4).

GMW #1205 was installed in a location that was assessed to be
hydraulically downgradient of the site, and GMW #1206 was installed

I
in a location that was assessed to be hydraulically upgradient. In
addition, one existing well, GMW #4, that had been installed by E&E
was also sampled. The upgradient well, GMW #1206 had detectable
concentrations of benzene (0.007 ppm), which exceeded the USEPA MCL

1 for benzene. In addition, barium, chromium, and lead were detected
in the unfiltered samples at concentrations exceeding their
respective USEPA MCLs in monitoring wells #1205, #1206, #1207,

'
#1208, and #1209. Three ten-foot soil borings were installed at
the site from which five soil samples were collected. The
locations of the soil borings are indicated on Figure 3—4. No

I
BNA's or VOC's were found above the detection limits in any of the
soil samples analyzed. Detectable concentrations of arsenic,
barium, chromium, and lead were found in the total metals analysis,
and these concentrations were within the normal range for the

I
background concentrations in Missouri soils.

I

I
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a 37 49j The USACE collected five surface soil samples within all three
bermed areas; three surface soil samples near Building 953; one

I
surface soil sample at the fuel off-loading station; and three
surface soil samples at each of the eight railcar tanker of f—
loading stations. Concentrations of TPH ranged from Not Detected
to 8,568 mg/kg. The results of the investigation by USACE are

I
presented in Table 4—3 and Figure 2 located in Exhibit A. No
quality assurance, quality control, sampling plans or analytical
data hard copy is available for this data. One should note that

I
many of the soil samples collected, including all the soil samples
collected from beneath the northernmost bermed area, were not
analyzed "due to the strong odor of jet fuel" from the samples
(Table 4-3, Exhibit A). It is likely that the fuel concentrations

I
in these soil samples contained higher relative concentrations of
volatile hydrocarbons which exhibit fuel-like odors. No hypothesis
should be offered for relative concentrations of TPH's in these

I
odorous samples since two different fuels (JP—4 & fuel oil) were
stored, in addition to the fact that younger spills tend to have a
higher percentage of volatile components than older spills.

The data provided by O'Brien & Gere, E&E, and USACE indicate
that there is surface and subsurface contamination of site soils by
petroleum hydrocarbons. In addition, surface soils around the fuel

I
transfer tanks and around Building 953 also contain high
concentrations of TPH's. Benzene was detected in groundwater
samples from GNW #1206; but, since this well is hydraulically

I
upgradient from the site, it is likely that the contaminated soils
at the POL storage Yard are not the source of the benzene.
According to the reports, none of the other groundwater monitoring

I
wells had detectable concentrations of TPH, VOC's, or BNA's at the
time they were sampled, which suggests that soil contaminants had
not migrated to the groundwater at the time the wells were sampled.
However, the potential remains for soil contaminants to leach into

I
groundwater at the site.

SECTION FIVE - BASELTh4E RISK ASSESSMENT

1 5.01 GENERAL

I The following section presents the results of a Baseline Risk
Assessment of possible adverse impacts to public health and the
environment related to the presence of waste residues at four IRP

I
sites located on Richards—Gebaur AFB. The assessment is conducted
based on methodology presented in Risk Assessment Guidance for
Supenfund - Volume I - Human Health Evaluation (USEPA 1989).
Consistent with the requisition for a "baseline" assessment, the

I
assessments are conducted assuming that current conditions will
prevail at each of the sites. The assessments are based on data
presented in the following reports; 1) "Installation Restoration

I
Program Phase II Confirmation/Quantification stage 2 Final Report
for Richards-Gebaur Air Force Base, Missouri (E&E 1988);

I
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2) Analytical summary data from soil samples collected at STOO5 by
the USACE; and 3) this Remedial Investigation report conducted by

I
O'Brien & Gere. The data presented in the report prepared by E&E
and the data provided by the USACE are assumed to reflect both
current and accurate site conditions.

I
5.02

There are many different chemicals that are currently used or

I
have been used in society. Many of these chemicals may potentially
have adverse effects on human health or the environment, depending
on the frequency and magnitude of exposures experienced by
receptors. In a site—specific risk assessment, the potential

I
adverse effects on human health or the environment that may result
from the presence of chemicals at a site are evaluated based on
what is known about the site and its uses.

I A chemical may pose a risk to human health or the environment
only if sensitive receptor populations (humans, animals, wildlife,

I
or sensitive ecosystems) have the potential to be exposed to the
chemical in sufficient quantities to affect either the health of
individuals or the general ecological balance. As such, a site-
specific risk assessment involves the identification of potentially

I
hazardous chemicals at the site, the estimation of the
concentrations of the chemicals that may be present at locations
where receptors may come into contact with them (exposure point

I
concentrations), and the evaluation of potential adverse effects
that may result from the estimated dose of the chemicals absorbed
by receptors. There are three basic stages in a site specific risk

I
assessment:

1) Hazard Assessment — In the hazard assessment, the chemicals
at the site that may pose a potential public health or

I
environmental hazard (indicator parameters) are identified based on
the concentrations of the chemicals detected and the number of
samples in which the chemical was detected.

I 2) Exposure Assessment — In the exposure assessment, the
pathways by which receptors may be exposed to on—site chemicals are
identified, and exposure point concentrations of the chemicals are

I estimated for each viable exposure pathway identified. Exposure
point concentrations may be determined directly from analytical
data from environmental samples or may be estimated based on the

'
results of mathematical simulations of contaminant fate and
transport processes.

I
3) Risk Characterization — In the risk characterization step,

the potential adverse effects to human health or the environment
that may result from the chemical exposures are evaluated. Based
on exposure point concentrations, potential uptake routes, and

I activity patterns of potential receptors, the Chronic Daily Intake
(CDI) of indicator compounds received by receptors is calculated.

I

I
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The potential adverse effects on human health or the environment
resulting from the CDI are then evaluated using methods outlined by
USEPA (USEPA 1989). The results of the risk characterization

I procedure are presented in two separate sections: the Public Health
Evaluation, and the Environmental Assessment.

I
The results of the hazard assessment, exposure assessment, and

risk characterization are presented and discussed in Sections 5.02,
5.03, and 5.04, respectively, for each of the sites, North Burn
Pit, Oil Saturated Area, Hazardous Waste Drum Storage and the POL

I Storage Yard.

5.03 RAZARD ASSESSMENT

I The purpose of the hazard assessment is to focus the
subsequent steps of the analysis on the on-site chemicals that may

I potentially represent a human health or environmental hazard. Thechemicals that are present at the site in relatively high
concentrations and/or are frequently detected are selected as

I
indicator parameters. The exposure assessment and risk
characterization procedures are conducted for each indicator
parameter selected.

I,
In this section, the indicator parameters at each of the sites

are identified and the human toxicology, environmental toxicology,
and environmental fate and transport of each indicator compound is

I
discussed. This information is used in subsequent sections to
develop the exposure assessment and risk characterization steps for
each site. Summaries of the indicator parameters selected for each

I
site are given in Tables 5—lA, 5—16, 5-iC, and 5—lD.

5.03.1 selection of Indicator Parameters

I
a) FTOO2 — North Burn Pit — A discussion on the nature and

extent of contamination at the North Burn Pit has been presented in
Section 4.01 of this document. Lead, TPH, chromium, and methylene

I
chloride have been selected as indicator compounds for soils at the
North Burn Pit based on the presence of these parameters in surface
soil samples from the raised trench area in concentrations
exceeding background concentrations. In addition, lead, chromium,

I chloroform, tetrachioroethylene, and methylene chloride were
included as indicator compounds for groundwater.

I b) 55003 — Oil Saturated Area - A discussion on the nature and
extent of contamination at the Oil Saturated Area has been
presented in Section 4.02 of this document. Lead, TPH, and xylenes

I
were selected as indicator parameters for this site based on the
presence of TPH and xylene residues in surface soils and lead
concentrations that exceed background levels for lead compounds in
regional soils.

1

I
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I SUMMAnY OF EXPOSURE ASSESSMENTS AT

NORTI-t BURN PLT
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I
I
I
I

Exposure Pathway Potential indicator Mean Exposure Maximum Exposure
Pathway Status Receptors Parameters Point Conc Point Conc.

Air incomplete

Surface
Water incomplete

Ground-
water Incomplete Lead

Chromium
Chtorofo,m

Tetrachioroethytene

(tO (b)

Direct
Contact Complete Groundsinan Lead

TPH
CaPAI-Vs

Methylene Chloride

510 mg/kg
8 7 mg/kg

(0.001 4) mg/kg (a)
0 009 mg/kg

580 mg/kg
34 mg/kg
(0.0053) mg/kg (a)
0.009 mg/kg

(a) — Estimated concentration ofCaPAIi in TPHs based on the average concentration of CaPAM In motor oil and lubricating oil of 155
ppm CaPAH (Stokeman and Dime 1986)(Table 5—9). These are conservative estimates ot potential CaPAFI concentrations at the site. It is
expected that the actual soil canoe, for CaPAII's would be lower than the catculated estimates. See Sect 5 02 2 for the basis for
the selection of indicator parameters and Sect. 5.05 for analysis of uncertainties

— Exposure point concentrations for these parameters are not presented because the pathway is incomplete

TABLE 5—1 A

I

I
I
I
I
I
I
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TABLE 5—1 B

I SUMMARY OF EXPOSURE ASSESSMENTS AT
Oil. SATURATED AREA
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I
I
I
I

Exposure Pathway Potential Indicator Mean Exposure Maximum Exposure
Pathway Status Receptors Parameters Point Conc Point Conc.

Air incomplete

Surlace
Water Incomplete

Ground-
water Incomplete

Direct Personnel gaining TPH 2160 mg/kg 3800 mgftg
Contact Complete access to storage CaPAII

Lead

Xyienes

0.33 mg/kg (a)
210 mg/kg
0.006 mg/kg

0 60 mg/kg (a)
343 mg/kg
0.006 mg/kg

I (a) — Esttmated concentration of CaPAH in TPHs based on the average conoentration of CaPAH In motor oil and lubricating oIl 01155
ppm CaPAM (Stokeman and Dime I gBGXTable 5—9). These are conservative estimates of potentlai CaPAH concentrations at the site. It Is
expected that the actual soil conca. for CaPAWs would be lower than the calculated estimates. See Sect. 5.02.2 for the basis for
the selection of indicator parameters and Sect. 5.05 for analysis of uncertainties.

1.
1

I
I
I
I
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Surlace
Water

I
I

TABLE 5-1 C

SUMMARY OF EXPOSURE ASSESSMENTS AT
HAZARDOUS WASTE DRUM STORAGE

37 54

Grouno-
water Incomplete

Direct Personnel gaining TPH 535 mg/kg 1900 mg/kg
Contact Complete access to lawn tools

storage shed
CaPAH

Methylene Chloride
005 mg/kg (a)
0 026 mg/kg

0 30 moftg (a)
0.026 mg/kg

(a) — Estimated concentration of CaPAH In TPWe based on the average concentration of CaPAH in motor oil and lubrIcating oil of 155

I ppm CaPAK (Stokeman and Dime 1986)gabte 5—9). These are conservative estimates of potentiat CaPAH concentrations at the sIte. it is
expected that the actual soil conca. for CaPAH's would be lower than the calculated estimates See Sect. 5.022 for the basis for
the selection of Indicator parameters and Sect 5.05 for analysis of uncertainties.

1I,
I
I
I
I

I
I Air Incomplete

Exposure Pathway Potential Indicator Mean Exposure Maximum Exposure
Pathway Status Receptors Parameters Point Conc. Point Conc.

Incomplete



SUMMARY OF EXPOSURE ASSESSMENTS AT
POL STORAGE YARD

bis(2—ethyihexyl)phthaiate

8568 mgikg
(43) mg/kg (a)
(32) mg/kg (a)
(111) mg/kg(s)
(197) mg/kg (a)
(0.005) mg/kg (b)
0.018 mg/kg

I
I
I
I
I
I TABLE 5—iD

37 55

Exposure Pathway Potential indicator Mean Exposure Maximum

Pathway Status Receptors Parameters Point Conc Point Conc,

I
I
I
I
I
I
I

Air Complete Workers at site TPH —

Benzeno —

Ethylbenzene —

Xylenes —

Surface
Water Complete Blots In Creek TPH —

Incomplete Benrene (c) (c)
Lead
Barium
Chromium

Ground-
water

Direct TPH
Contact Complete Workers at site Benzene

Ethytbenzene
Totuene

Xylenes
Ca PA H

Acetone

— unable to estimate due to insufficient data

(a) — estimated soil concentrations based on concentrations for benzene, ethyibenzene, toluene, and xylene
In JP—4 of 0.5%, 0.37%, 1.3%, and 2.3% respectively (Air Force Engineering and Services Lab, 1981)

(b) — estimated soil concentration based on CaPAH concentration in Jet Fuel of 0.55 ppm (Stokman and Dime 1986)

(c) — Exposure point concs. for these parameters were not estimated because this
pathway Is incompleteI

I
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I c) 55004 — Hazardous Waste Drum Storage - A discussion on the
nature and extent of contamination at the Hazardous Waste Drum

I
Storage has been presented in Section 4.03 of this document. TPH's
and methylene chloride have been selected as indicator parameters
for this site since TPH's and methylene chloride were detected in
surface soil samples collectEd at the site. Metal concentrations

I
detected at the site did not exceed the range for background
concentrations of these metals in Missouri soils.

I
d) STOOS — POL Storage Yard - A discussion on the nature and

extent of contamination at the POL storage Yard has been presented
in Section 4.04 of this document. TPH's, benzene, xylenes,

I
ethylbenzene, barium, chromium, and lead were selected as indicator
parameters at this site. TPH's were detected in surface and
subsurface soils outside Building 951, at the fuel transfer
stations, and beneath the bermed areas; and, benzene, xylenes, and

I
ethylbenzene were detected in the subsurface soils outside Building
953. concentrations of barium, chromium, and lead greater than the
respective USEPA MCL's for these compounds were detected in

I
groundwater samples collected at the site, and were therefore
included as groundwater indicator parameters for the POL Storage
Yard.

I 5.03.2 Toxicological Prof iles of Indicator Compounds

5.03.2.1 Introduction

I The analytical method specified by the USEPA for
determination of TPH in soil (USEPA 418.1) provides an estimate of

I
the total concentration of aliphatic and aromatic petroleum
hydrocarbons in the soil. The precise concentrations of the
different TPH components varies widely depending on the nature of
the petroleum products discharged at the site and other site—

I
specific characteristics. In order to characterize the potential
risks related to exposure to TP}I's, the concentrations of the
individual components of the TPH's present at the site need to be

I
estimated. The constituents of greatest toxicologic concern in TNr
mixtures have been identified as the carcinogenic polynuclear
aromatic hydrocarbons (CaPAH's) and benzene (Stokman and Dime

1
1986). CaPAH's and benzene were therefore selected as surrogate
indicators for TPH in order to assess the TPH concentrations in
soils at the sites. The TPH components present in soils at the

I
sites at Richards—Gebaur AFB have not been identified by chemical
analysis. The relative concentrations of the TPH constituents

- would vary depending on the source of the TPH's that had been
discharged at a particular site. Therefore, the concentrations of

l
TPH-related CaPAM's in soils were estimated based on published
estimates of the concentrations of these chemicals in various
petroleum products (Stokman and Dime 1986, Air Force Engineering

I
and Services Laboratory 1981) and consideration of the nature of
petroleum products that may have been discharged at the particular
site being evaluated.

I
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In this Section, the human toxicology, environmental

toxicology, and environmental fate of the indicator parameters
selected in Section 5.02.1, as well as the TPH components

I identif led above, are briefly discussed.

5.03.2.2 Polynuclear Aromatic Hydrocarbons

I Polynuclear aromatic hydrocarbons (PAH's) are formed in the
incomplete combustion of coal, oil and gas, garbage, and other

I
organic substances. They may also be found in substances such as
coal tar, creosote, crude oil, road and roofing tar, used motor
oils, and in refined petroleum products including gasoline,

I
kerosene, diesel fuel, and some home heating oils.

Due to their formation in combustion processes, PAll's are
ubiquitous in soils. Background concentration for PAil's in soils

I
have been compiled by the Agency of Toxic Substances and Disease
Registry (ATSOR 1989). ATSDR reported a wide range of soil
concentrations for PAN's depending on the location and type of

I
environment (0.002 to 147 mg/kg). In general, the highest soil
concentrations were in urban environments, followed by agricultural

- and then rural environments. In addition, a previous risk
assessment of soil contamination with petroleum hydrocarbons

I
(Stokman and Dime 1986) has cited data published by the American
Petroleum Institute which indicates that 0.05 ppm may be considered
to be a "normal" background value for total PAN's in soil.

I a) Human Toxicology — Several of the PAH's, including
benzo(a)pyrene (BaP), benzo(b)fluoranthene (BbF), indeno(1,2,3—

I
cd)pyrene (IP), chrysene, dibenzo(a,h)anthracene (DBA), and
benzo(a)anthracene (BaA), have been shown to be carcinogenic in
rats and mice following dermal contact. Based on the Weight of
Evidence criteria, the USEPA has classified BaP, BaA, BbF, DnA, and

I
chrysene as probable human carcinogens, and IP has been classified
as a possible human carcinogen. Of these, BaP is generally
considered by the USEPA to be the most potent carcinogen.

I The relative potencies of different CaPAH's have been
evaluated by the Environmental Criteria and Assessment Office

I
(ECAO) for the Office of Water Regulations to facilitate the
development of ambient water quality criteria for the protection of
public health (USEPA 1982). ECAO reviewed available data on the

- induction of tumors in test animals following various routes of

I
administration. Two skin painting experiments which employed
common or similar experimental protocols were identified as being
suitable for the comparison of the carcinogenic potencies of

I
CaPAH's. The carcinogenic potencies of DBA, BbF, chrysene, IP, and
BaA were compared to the carcinogenic potency of BaP based on the
relative ED1O (dose at which it is expected that 10% of the treated

I
animals will develop tumors). The observed order of potency was
DBA � BaP > BbF > BaA � IP � chrysene. Based on the data analysis,
the relative potencies for DBA, BbF, and the group consisting of

I
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I BaA, IP, and chrysene were stated to be approximately 1.0, 0.3, and
0.01, respectively, on a scale where the potency of Ba? was 1.0.

I
ECAO also reviewed data regarding the carcinogenic potencies of DBA
and BaA following oral and intravenous administration. However,
due to methodological differences between experiments, it was
determined that the data were unsuitable for a legitimate

I
comparison of carcinogenic potencies and the derivation of water
quality criteria.

I
The evaluation of the carcinogenic potency of CaPAH mixtures

causes additional uncertainties beyond the uncertainties involved
in estimating the relative potencies of individual CaPAH's. This

I
is because other PAH's may modify the potency (potentiate or
attenuate) of specific CaPAM's when they are co—administered with
them. For example, fluoranthene, pyrene, and benzo(e)pyrene were
shown to be co-carcinogens (potentiate carcinogenic potency) when

I
administered with RaP in skin painting experiments, and other PAH's
such as BaA have been suggested to serve as anti—carcinogens
(attenuate carcinogenic potency) when co—administered with Ba?.

I
The postulated mechanism of the co—carcinogenic and anti—
carcinogenic activity of different PAH's vary, and would probably
be related to factors such as the relative doses of the compounds,

I
the methods of administration, and the affected organ. According
to ATSDR (ATSDR 1989), however, several experiments have shown that
most PAM mixtures are considerably less potent than individual
CaPAH's. Since CaPAM's require metabolic activation by enzymes to

I
induce their carcinogenicity, this effect may be due to the
competition of non-carcinogenic PAM's in the mixture for the
activating enzymes, and thereby a reduction in the generation of

I
the activated CaPAH metabolites.

Since PAH's are usually found in the environment together, and
due to the possible synergistic effects of different PAM's with

I
respect to the carcinogenic potency of PAM mixtures,'the USEPA has
adopted a conservative policy of regulating exposures to all PAH
mixtures containing CaPAH's according to the cancer potency factor

I
of benzo(a)pyrene (11.53 mg/kg/day). It is believed that use of
the cancer potency factor for benzo(a)pyrene in risk
characterization ensures that the carcinogenic risk from PAM

I
mixtures will not be underestimated. However, the actual risk to
human health related to exposure to a specific PAM mixtures may be
lower than the risk calculated by using this potency factor.

I
b) Environmental Toxicolociv - According to the USEPA (USEPA

1985), there is little information available regarding the adverse
effects of PAH's on aquatic and terrestrial wildlife. The TJSEPA

I
has stated, however, that PAM's are probably not very toxic to
aquatic organisms. PAH's may bioconcentrate in plants, aquatic
organisms, and terrestrial organisms. Bioconcentration factors
ranging from 900 to 4,900 have been reported (ATSDR 1989).

I

I
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c) Environmental Fate and Transport — In general, PAR's are

of low water solubility, medium to low volatility, and have a
moderate to high tendency to adsorb to organic carbon. The exact
physical and chemical properties depends on the molecular weight of
the PAH being considered. The lower molecular weight PAR's (such
as acenapthene, anthracene, and phenanthrene) tend to adsorb less
strongly to the organic matter in soil and thus tend to have
greater vertical mobility in soils and a somewhat higher leaching
potential. Low molecular weight PAil's also volatilize more
extensively from soils, and significant amounts of these compounds
may be lost from surface soils due to volatilization. Low
molecular weight PAH's, in particular naphthalene, has been shown
to be transported to groundwater from contaminated soils, as well
as being transported laterally within aquifers.

PAH's undergo photo-oxidation and chemical oxidation in the
atmosphere and water. The most important transformation mechanism
for PAH's in soils is considered to be microbial degradation. The
rate and extent of PAH biodegradation in the soil is affected by
environmental factors, characteristics of the microbial population,
and the physical and chemical properties of the PAR being
considered. The rate of biodegradation may also be affected by
other contaminants that may have been present in the soils. Half—
lives of 220 to 530 days, 240 to 680 days, and 750 to 940 days have
been reported for BaP, BaA, and DBA, respectively, and a
biodegradation loss rate of 16% in 16 months for chrysene has been
reported for biodegradation based on soil incubation studies
(Dragun 1988)

5.03.2.3 Benzene

a) Human Toxicology — Benzene is a recognized human
carcinogen. Several epidemiologic studies have provided sufficient
evidence of a causal relationship between benzene exposure and
leukemia in humans. Benzene is also a known inducer of aplastic
anemia in humans, with a latent period of up to ten years. It also
produces leukopenia and thrombocytopenia, which may progress to
pancytopenia. In both humans and animals, benzene exposure is
associated with chromosomal damage, although it is not mutagenic in
microorganisms.

The USEPA has classified benzene as a class A carcinogen
(known human carcinogen), and has published a cancer potency factor
of 2.9E-02 (mg/kg/day) for the quantitative estimation of the
cancer risk from low level oral and inhalation exposure to benzene
(IRIS 1991)

b) Environmental Toxicology — The EC5O values for benzene in
a variety of invertebrate and vertebrate freshwater aquatic species
range from 5,300 ug/liter to 386,000 ug/liter. However, only
values for the rainbow trout (5,300 ug/liter) were obtained from
flow through tests and were based on measured concentrations.
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likely to underestimate the toxicity of relatively volatile

I
compounds like benzene. A chronic test with Daphnia macma
indicated no adverse effects observed at test concentrations as
high 98,000 ug/liter. Freshwater and saltwater plant species that
have been studied exhibit toxic effects at benzene concentrations
ranging from 20,000 ug/liter to 525,000 ug/liter (USEPA 1985).

c) Environmental Fate and Transport — The properties of

I
benzene that exert the greatest influence on its environmental fate
are its high solubility (1,000 mg/l at 25 C°) and high volatility
(95 mm Hg at 25 C°, Henry's law constant 5.5 E—3 atmosphere — cubic

I
meter/mole) . As such, when benzene is released to surface water,
volatilization will result in a substantial loss of benzene to the
atmosphere. Based on volatility, a half—life of 4.81 hours for
benzene in a one meter deep body of water has been calculated.

I
Benzene released to the surface soil can be transported to the air
through volatilization, to surface water through runoff, and to
groundwater as a result of leaching. For benzene in subsurface

I
soil, the most likely transport mechanism will be leaching to
groundwater. Generally, based on its the relatively low organic
carbon partition coefficient (Koc = 60 to 83), benzene is

I
considered to be moderately to highly mobile in soils and
groundwater. Other parameters that determine the leaching potential
for benzene in the soil include the soil type, amount of rainfall,
depth of groundwater, and potential for biological degradation.

I The most significant atmospheric degradation reaction for
benzene is photo—oxidation by the hydroxyl radical. It appears,

I
however, that the photo—oxidation reaction occurs at a much slower
rate in water than in air. As stated earlier, the most important
loss mechanism for benzene is volatilization. In addition, benzene

I
may be biodegraded by micro—organisms in soils. Generally, benzene
biodegradation will occur most rapidly in aerobic conditions,
though benzene has been shown to biodegrade at a slower rates under
anaerobic conditions. Half—lives of 68 to 110 days have been

I
reported for the aerobic degradation of benzene in naturally
occurring soil—groundwater systems (Dragun 1988).

I
5.03.2.4 Ethylbenzene

a) Human Toxicology - Animal and human studies indicate that
ethylbenzene can be rapidly and efficiently absorbed via

I
inhalation, oral ingestion, and dermal uptake. Following
absorption, ethylbenzene is rapidly and extensively metabolized in
the liver and adrenal cortex, and eliminated from the body,

I
primarily in the urine. Generally, ethylbenzene metabolites are
considered to be only slightly toxic.

I
According to ATSDR (ATSDR 1989), there are no reports on the

hematological, hepatotoxic, developmental, or reproductive effects
of ethylbenzene in humans. Animal studies suggest that dose—

I
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I dependant systemic toxicity, fetotoxicity, and adverse reproductive
effects may be induced by ethylbenzene, though the relevance of

'
these studies to public health remains inconclusive. In addition,
it appears that ethylbenzene or ethylbenzene metabolites are not
mutagenic in bacteria or yeast.

I
No association between increased cancer incidence in humans

and exposure to ethylbenzene was located in the literature by
ATSDR. The only animal data indicating a significant increase in

I
tumors in rats orally exposed to ethylbenzene was regarded by ATSDR
to be inconclusive due to methodological deficiencies in the study
design. Therefore, the relevance of ethylbenzene—induced

I
carcinogenicity to public health cannot be determined. The USEPA
has classified ethylbenzene as a group D agent, which means that
there is inadequate evidence of carcinogenicity of ethylbenzene in
animals. No potency factor or other quantitative estimate of

I
carcinogenicity has been developed by the USEPA for ethylbenzene.
A reference dose (RfD) of 0.1 mg/kg/day for ethylbenzene has been
published by the USEPA (IRIS 1991).

I b) Environmental Toxicology - According to the USEPA (USEPA
1985), ethylbenzene has been reported to be acutely toxic to
freshwater species at concentrations exceeding 32 mg/liter. No
chronic toxicity was reported, but the highest test dose was only
one hundredth of the 96—hour test dose for the particular species
being tested. No studies on the bioaccumulation of ethylberizene

I
were reported in the literature reviewed. However, a
bioconcentration factor of 95 was calculated based on the
octanol/water partition coefficient. The USEPA has not established

I
final Ambient Water Quality Criteria for ethylbenzene due to
insufficient data. However, the lowest concentration of
ethylbenzene known to have toxic effects in aquatic organisms has
been reported as 32,000 ug/liter.

I c) Environmental Fate and Transport — The properties of
ethylbenzene that exert the greatest influence on its environmental

I
fate are its water solubility (208 mg/l at 25 C°) and high
volatility (9.5 mm Hg at 25 C°, Henry's law constant 7.9 E—3 atm.
cubic meter/mole) . As such, when ethylbenzene is released to

I
surface water, volatilization will result in a substantial loss of
ethylbenzene to the atmosphere. Ethylbenzene released to the

- surface soil can be transported to the air through volatilization,
to surface water through runoff, and to groundwater as a result of

I
leaching. For ethylbenzene in subsurface soil, the most likely
transport mechanism will be leaching to groundwater. Generally,
based on its relatively low organic carbon partition coefficient

I
(Koc = 165 - 254), ethylbenzene is considered to be moderately
mobile in soils and groundwater. Other parameters that determine
the leaching potential for ethylbenzene in the soil include the
soil type, amount of rainfall, depth of groundwater, and potential

I for biological degradation.

1
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The most significant degradation reaction for ethylbenzene in
air and water is photo—oxidation by the hydroxyl radical. However,

I
as stated earlier, the most important loss mechanism for
ethylbenzene from water is volatilization. The most important loss
mechanism for ethylbenzene from surface soils is volatilization and
surface runoff. In addition, ethylbenzene may be biodegraded by

I
microorganisms in water and soils. Generally, ethylbenzene
biodegradation will occur most rapidly in aerobic conditions (USEPA
1979)

5.03.2.5 Total Xylenes

a) Human Toxicology - According to ATSDR (ATSDR 1990), there
is no evidence of adverse cardiovascular, gastrointestinal,
hematological, musculoskeletal, hepatic, or renal effects in humans
following xylene exposure. This is in part due to the fact that

I
occupational exposures to xylenes is usually accompanied by
exposure to other industrial solvents, which confounds the
potential association between xylene exposure and adverse health

I
outcomes. High level acute and chronic xylene exposures in humans
may be associated with respiratory effects following inhalation,
and neurological effects including impaired reaction times,
impaired short term memory, and alterations in equilibrium and body

I
balance. Acute and/or chronic xylene exposures in animals have
been related to cardiovascular, hepatic, renal, neurological, and
developmental effects. The USEPA has published a RfD for oral

I
ingestion of xylene of 2 mg/kg/day (IRIS 1991).

According to ATSDR, there are limited data to assess the

I
genotoxic effects of xylenes. No data were located by ATSDR
regarding the development of cancer in humans following xylene
exposure. Results of chronic carcinogenicity bioassays in animals
have been negative or equivocal. As such, the USEPA has classified

I
xylene as a group D agent (insufficient evidence to assess
carcinogenicity) . No cancer potency factors or other quantitative
estimates of potential xylene carcinogenicity have been published.

I b) Environmental Toxicology - According to USEPA (USEPA 1985),
xylene adversely affected adult trout at concentrations as low as

I
3.6 mg/liter in a continuous flow system, and trout fry avoided
xylene at concentrations greater than 0.1 mg/liter. The LC5O value
in adult trout was determined to be 13.5 mg/liter in a static
system, which probably underestimated toxicity. Reportedly, no

I
information on the toxicity of xylenes to terrestrial wildlife and
domestic animals was available in the literature reviewed by ATSDR.
However, it was stated that, because of the low acute toxicity of

I
xylenes, it is unlikely they would be toxic to wild or domestic
birds and mammals. Information regarding the potential
biomagnification of xylenes in the environment was not available.

I c) Environmental Fate and Transport — The properties of xylene
that exert the greatest influence on its environmental fate are its

I

I
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I volatility (vapor pressure = 10 mm Hg at 25 C°, Henry's law
constant 7.19 E—3 atm. cubic meter/mole). As such, when xylene is

I
released to surface water, volatilization will result in a
substantial loss of xylene to the atmosphere. Xylene released to
the surface soil can be transported to the air through
volatilization, to surface water through runoff, and to groundwater

I
as a result of leaching. For xylene in subsurface soil, the most
likely transport mechanism will be leaching to groundwater.
Generally, based on its the relatively low organic carbon partition

I
coefficient (Koc = 166), xylene is considered to be moderately
mobile in soils and groundwater. Other parameters that determine
the leaching potential for xylene in the soil include the soil
type, amount of rainfall, depth of groundwater, and potential for
biological degradation.

The most significant degradation reaction for xylene in air is

I
photo-oxidation by the hydroxyl radical. As stated earlier, the
most important loss mechanism for xylenes from water is
volatilization. The most important loss mechanism for xylene from

I
surface soils is volatilization, surface runoff, and biological and
photochemical degradation. Volatilization half—lives for xylenes
were not available from the literature researched by ATSDR.
However, based on the calculated air/soil partition coefficient

I
(Kas) for xylene it was reported that xylenes should volatilize
completely from surface soils within one year. The residence time
of xylenes in soil would increase correspondingly as the soil

I
organic carbon content increased above 1%. Biodegradation is
considered to be the only significant transformation process for
xylenes in subsurface soils. Generally, xylene biodegradation will

I
occur most rapidly in aerobic conditions. Quantitative
measurements of anaerobic breakdown of xylenes were not available.
However, field evidence of xylene transformation during transport
in anoxic waters suggests that anaerobic degradation of xylenes in

I
landfills and leachate plumes may occur (USEPA 1985).

5.03.2.6 Lead

I a) Human Toxicology — Lead compounds can be absorbed into the
body with varying degrees of efficiency by both the respiratory and

I
gastrointestinal tracts, depending on the chemical nature of the
residue and the matrix in which it is contained. Lead deposited in
the lung is thought to be nearly completely absorbed; whereas,
absorption of dietary lead is strongly dependent on factors such as

I
the aqueous solubility of the ingested lead residue, the age of the
exposed individual, and the matrix of the residue (i.e., food
article vs. soil). Dietary lead is absorbed by the

I
gastrointestinal tract to the extent of about 50% in children, and
8% to 15% in adults. Absorption efficiency of ingested lead in
dirt and dust has been estimated as 30% in children. Because of

I
their very low solubilities, the various environmental forms of
inorganic lead are not absorbed through the skin to any significant
degree (ATSDR 1988). Regardless of the uptake route, the slow

I
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I excretion rates of lead result in lead accumulation in both the
bone and soft tissue over the lifetime of an individual.

I Once absorbed in the body, lead is capable of combining with
a variety of physiologically significant proteins, with resultant
adverse effects on structure and function of tissues and organ

I
systems. As reviewed in ATSDR 1988, lead exposure can produce a
variety of dose—dependant pathological changes in the central and
peripheral nervous systems, which may be associated with behavioral

I
dysfunctions and deficits in IQ in children. Subtle
encephalopathic changes can occur in children exposed to
environmental lead sources, and recent data suggests that there may

I
be no demonstrable lead exposure free of such potential effects
(ATSDR 1988). Children appear to be at particular risk because of
a relatively higher lead absorption efficiency than older
individuals and a greater probability of exposure to lead through

I
outdoor play activities and possible intentional soil ingestion.
As a result, most lead—related risk assessments center upon toxic
potential to exposed groups of children. Chronic lead exposure is

I
also linked to other forms of systemic toxicity including anemia
and other hematologic effects, nephropathy, cardiovascular effects,
and reproductive effects.

I
USEPA (IRIS 1989) classified lead as a probable human

carcinogen (classification level B2), based on the findings of
increased incidence of renal tumors in rodents exposed to soluble

I
lead salts such as lead acetate in the diet or drinking water
(reviewed in ATSDR 1988). There is insufficient evidence to
definitively associate human exposures with carcinogenicity,

I
however. In addition, the dose response data of the animal
carcinoqenicity data are insufficient to derive an estimate of
lead's carcinogenic potency in order to conduct risk assessments of

I
human carcinogenic response from exposure to lead.

b) Environmental Toxicology — Freshwater vertebrates and
invertebrates are more sensitive to lead in soft water than in hard

I
water. At a hardness of about 50 mg/liter CaCo3, the median effect
concentrations for nine families range from 140 ug/liter to 236,600
ug/liter (USEPA 1985). Chronic values for Daphnia magna and the
rainbow trout are 12.26 ug/liter and 83.08 ug/liter, respectively,
at a hardness of about 50 mg/liter. Bioconcentration factors,
ranging from 42 for young brook trout, to 1,700 for a snail, were

I
reported. Freshwater algae show an inhibition of growth at
concentrations above 500 ug/liter. There is evidence that lead, at
concentrations occasionally found near roadsides and smelters, can
eliminate or reduce populations of bacteria and fungi on leaf

I
surfaces and in the soil. Many of these microorganisms play key
roles in the decomposer food chain (USEPA 1985).

c) Environmental Fate and Transport — Lead is the most

I abundant natural heavy element. The primary natural form of lead

I
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I is galena, or lead sulfide (PbS). Other naturally occurring lead
compounds include plattnerite (Pb02), cerussite (PbCO3), and

I
anglesite (PbSO4) (Bodek et al. 1988). There are a variety of
anthropogenic sources of lead. The primary source of atmospheric
lead is the combustion of leaded gasoline (USEPA l986a, National
Library of Medicine 1989a). Releases of lead to the soil and water

I
can occur as mine tailings or smelting leachate, from ore
concentrate spills, and deposition from the atmosphere of
lead-containing particulates from stationary or mobile sources

I
(USEPA 1977). The primary oxidation state of lead in the
environment is expected to be lead (II) (Bodek et al. 1988). The
phenomena discussed below refer to lead in this oxidation state.

I
In surface water, the predominant lead compounds are expected

to be lead carbonate (PbCO4), lead sulfide (PbS), and lead sulfate
(PbSO4) (Bodek et al. 1988, callahan et al. 1979). These compounds

I
have low water solubilities of about 10 mg/L or less and their
formation promotes the partitioning of lead to sediments via
precipitation. Lead compounds also adsorb to humic and fulvic

I
acids in water. Because lead exhibits increased adsorptive
affinity for clays and other mineral surfaces when complexed with
these organic acids, these reactions also promote the removal of
lead from water (Callahan et al. 1979). Due to the limited aqueous

I
solubility of lead compounds, their transport through water would
occur as suspended solids.

I
There is some laboratory evidence that lead can be methylated

by organisms that inhabit sediments (Callahan et al. 1979).
Should biomethylation occur, the likely products are tetramethyl

I

and tetraethyl lead. These compounds are volatile and may enter
the atmosphere (Callahan et al. 1979). Tetramethyl lead is also
expected to rapidly oxidize in aerobic waters (Bodek et al. 1988).
This process will decrease the amount of tetramethyl lead available

I
to enter the atmosphere by volatilization.

Lead bioconcentrates (National Library of Medicine 1989a) and

I
may, therefore, accumulate in aquatic organisms. Bioconcentration
factors of 60—200 have been measured (Callahan et al. 1979).

I
In soil, lead will react with common ions to form lead sulfate

(PbSO4), lead sulfide (PbS) and various lead phosphates. Lead oxide
is also expected to form (USEPA 1984). As a consequence of the low
water solubilities of these compounds, they are not expected to

I
leach extensively to groundwater (USEPA 1984). Lead compounds can
also adsorb to and be immobilized by hydrous oxides of iron and
manganese (Bodek et al. 1988; callahan et al. 1979). Reaction with

I
humic and fulvic acids can restrict the mobility of lead as
described above (Callahan et al. 1979). These adsorption phenomena

- will restrict the mobility of lead, thereby decreasing its tendency
to leach to groundwater. The extent of adsorption apparently

I increases with increasing pH (Bodek et al. 1988).

1
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I Inorganic lead compounds typically have low vapor pressures
(less than 1 mm Hg) at environmental temperatures. Consequently,

I
these compounds do not readily volatilize, and would be found in
the atmosphere primarily adsorbed to particulates. Tetramethyl and
tetraethyl lead are volatile lead compounds that may be formed by
biomethylation in aquatic sediments as described above. Should

I
these products enter the atmosphere, they are expected to
photodegrade readily by reaction with hydroxyl radicals (National
Library of Medicine 1989b). In sunlit conditions, the atmospheric

I
half—lives of tetramethyl and tetraethyl lead are expected to be
several hours and approximately one hour, respectively (ATSDR
1988). Tetramethyl lead is also expected to rapidly oxidize in

I
aerobic waters (Bodek et al. 1988), which, as noted above, will
decrease the amount of this compound available to enter the
atmosphere by volatilization.

I
In summary, the transport of lead in soil and water is limited

- by its tendency to form relatively insoluble compounds and
precipitate, or adsorb to prevalent environmental components and

I
precipitate or sorb to sediments. Lead compounds may
bioconcentrate in aquatic organisms. Lead in the atmosphere is
predominantly particulate—bound and is consequently subject to both

I
wet and dry deposition.

5.03.2.7 chromium

I
a) Human Toxicology — A variety of chromate (chromium (VI))

salts are carcinogenic in rats following inhalation, and an excess
of lung cancer has been observed among workers in the chromate—

I
producing industry. Chromium (VI) compounds have been shown to be
mutagenic in animal and human cell lines. Based on the available
animal and human data, the USEPA has classified chromium (VI) as a
group A carcinogen (known human carcinogen) for inhalation

I
exposures, and has published a slope factor for inhalation of 0.012
(mg/kg/dayy' (IRIS 1991). For oral exposures, however, there is
insufficient evidence for a carcinogenic effect of chromium (VI)

I
(HEAST 1990)

chromium (VI) causes kidney damage in humans and animals via

I
the oral route, and may also cause liver damage, but to a lesser
extent. Based on dose response data for renal toxicity in animals,
the USEPA has derived an oral Rfd for chromium of 0.005 mg/kg/day
(HEAST 1990). chromium (III) is less toxic than chromium (VI); its

I
main effect in humans is a form of contact dermatitis.

b) Environmental Toxicology — Chromium is an essential

l
nutrient and is accumulated in a variety of aquatic and marine
biota, especially benthic organisms, to levels much higher than in
ambient water. Water hardness, temperature, dissolved oxygen,
species, and age of the test organism all niodify the toxic effects

I for chromium in aquatic systems. Eased on dose response data for

I
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Criteria for freshwater organisms of 16 ug/1 for acute effects, and

I
ii ug/l for chronic effects.

c) Environmental Fate and Transport — Hexavalent chromium is
quite soluble, and is not sorbed to any significant degree by clays

I
or hydrous metal oxides. As a result, chromium (VI) is quite
mobile in soil—groundwater systems. The anionic form varies
according to pH, and may be a chromate, hydrochromate, or

I
dichromate. Chromium (VI) is a moderately strong oxidizing agent,
and reacts with reducing materials to form trivalent chromium.
Chromium (VI) of natural origin, therefore, is very rarely found in

I
soils. Chromium (III) tends to adsorb strongly onto clay particles
and organic matter, but can be mobilized if it is complexed with
organic molecules (USEPA 1985).

I
5.03.2.8 Barium

a) Human Toxicology - Insoluble forms of barium, particularly

I
barium sulfate, tend to have a low toxicity by ingestion or
inhalation because only minimal amounts are absorbed. However,
acute poisoning by soluble barium salts are highly toxic in animals
and humans, causing a strong stimulant action on muscle, which may

I
cause muscular paralysis and death. Chronic exposure to low doses
of barium in drinking water has been associated with elevated blood
pressure in humans. Based on human epidemiologic data, the USEPA

I
has derived an Rfd for barium of 0.07 mg/kg/day (IRIS 1991).

There is no evidence for carcinogenicity, mutagenicity, or

I
teratogenicity associated with exposure to barium salts. The USEPA
has classified barium as a group ID carcinogen (insufficient
evidence for carcinogenic effects in humans or animals).

I
b) Environmental Toxicology — Adequate data for

characterization of toxicity to wildlife and domestic are not
available.

I c) Environmental Fate and Transport — Barium is extremely
reactive, decomposes in water, and readily forms insoluble

I
carbonate and sulfate salts. Barium is generally present in
solution in surface or groundwater only in trace amounts. Large
amounts will not dissolve because natural waters usually contain
sulfate, and the solubility of barium sulfate is generally low.

I
However, barium sulfate may become considerably more soluble in the
presence of chloride and other anions. Monitoring programs
indicate that it is rare to find barium in drinking water at

I
concentrations greater than 1 mg/liter. Bioconcentration is not an
important process for barium (USEPA 1985).

I

I
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I 5.03.2.9 Bis—2—ethyl(hexyl)phthalate (BEHP)

a) Human Toxicology — Bis—2—ethyl(hexyl)phthalate is reported
to be carcinogenic in rats and mice, causing increased incidence of
hepatocellular carcinomas or neoplastic nodules after oral
administration. Based on animal data, the USEPA has classified BEUP

I
as a 82 carcinogen (probable human carcinogen) for oral and
inhalation exposures, and has published a slope factor for BEHP of
0.014 (mg/kg/day' (IRIS 1991).

I b) Environmental Toxicology — Acute median effect values for
BEHP range from 1,000 to 11,100 ug/liter for Daphnia magna, and
LCSO values ranging from 18,000 ug/liter to 770,000 ug/liter for

I
the midge, scud, and bluegill have been reported. As these values
are greater than the water solubility of the chemical, it is
unlikely that BEHP will be acutely toxic in natural waters.

I
Chronic toxicity values ranging from 3 — 8.4 ug/1 have been
reported for Daphnia magna and rainbow trout. Acute exposures to
BEHP, therefore, are unlikely to produce toxic effects in aquatic
animals, though chronic exposures may have detrimental effects on

I the environment (USEPA 1985).

c) Environmental Fate and Transport — Adsorption onto

I
suspended solids and particulates and complexation with natural
organic substances are probably the most important environmental
transport processes for BEHP. The log octanol/water partition

I
coefficient for BEHP suggests that this compound would be adsorbed
onto particulates high in organic matter. A variety of organisms
can take up and accumulate BEHP, and bioaccumulation is considered

I
an important fate—controlling process. However, biodegradation is
also considered an important fate process for BEHP in aquatic
systems and soils; therefore, it is unlikely that long—term
biomagnification would occur (USEPA 1985).

I 5.03.2.10 chloroform

I
a) Human Toxicology - The primary effect observed following

chronic oral administration of chloroform to animals is the
formation of fatty cysts in the liver in dogs. Based on animal

I
dose response data, the USEPA has published a chronic oral Rfd for
chloroform of 0.0007 mg/kg/day. Based on sufficient evidence for
carcinogenic effects of chloroform in animals, the USEPA has
classified chloroform as a 82 carcinogen (probable human

I
carcinogen), and published a. cancer potency factor for chloroform
of 0.0061 (mg/kg/day)-' (IRIS 1991)

I
b) Environmental Toxicology - Chloroform is thought to be

widely distributed in the environment, and can be detected in fish,
water birds, marine mammals, and various crops. However,
chloroform is not considered to be extensively bioaccumulated,

I
based on its low octanol/water partition coefficient and short

I
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I half-life in biological species. Reported median effect
concentrations for chloroform in freshwater species are relatively

I
high (28,900 ug/liter, and 115,000 ug/liter), which indicates that
chloroform is of relatively low acute toxicity in freshwater
species (USEPA 1985)

I
c) Environmental Fate and Transport — Volatilization into the

atmosphere is the major transport process for chloroform in the
environment. Photolysis, hydrolysis, and sorption do not appear to

I
be significant environmental fate processes for chloroform in
water, though sorption may be of some importance in soil systems.

I
5.03.2.11 Tetrachloroethylene (PCE)

a) Human Toxicology — Tetrachloroethylene induces dose—
dependant toxic effects in the liver which is considered to be the

I
primary target organ for PCE toxicity. Based on animal dose
response data, the USEPA has published a chronic oral Rfd for PCE
of 0.01 mg/kg/day. The potential carcinogenic classification for

I
PCE is currently being evaluated by the USEPA (IRIS 1991).

b) Environmental Toxicology — Tetrachloroethylene is of only
moderate acute toxicity to aquatic organisms with reported

I
freshwater species LC5O's around 10,000 ug/liter. Chronic median
effect concentrations of 840 and 450 ug/liter for freshwater and
saltwater species have been reported (USEPA 1985).

I c) Environmental Fate and Transport — Tetrachloroethylene
rapidly volatilizes into the atmosphere where it reacts with

I
hydroxyl radicals to produce HC1, CO, and CO2. This is probably the
most important fate and transport process for tetrachioroethylene
in the environment. PCE will leach into groundwater, particularly
in soils with low organic carbon content. PCE adsorbs to soils

I
with high organic matter content, and its potential movement to
groundwater may be retarded. There is good evidence to indicate
that PCE is metabolized to dichloroethene and vinyl chloride in

I
anaerobic methanogenic environments (USEPA 1985).

5.03.2.12 Methylene Chloride

I a) Human Toxicology — Methylene chloride induces dose—
dependant toxic effects in the liver which is considered to be the
primary target organ for methylene chloride toxicity. Based on

I
animal dose response data, the USEPA has published a chronic oral
Rfd for methylene chloride of 0.06 mg/kg/day. The USEPA has
classified methylene chloride as a B2 carcinogen (probable human

I
carcinogen) and has published a cancer potency factor of 0.0075
(mg/kg/day)-' (HEAST 1990).

b) Environmental Toxicology — There is limited information

1 currently available by which to evaluate the potential toxicity of

I
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I methylene chloride to domestic animals and wildlife. Reported

acute toxicity values for the freshwater species Daphnia magna are
224,000, and 193,000 ug/l, which suggest that methylene chloride is
of low acute toxicity to freshwater species (USEPA 1985).

c) Environmental Fate and Transport - Volatilization into the

I
atmosphere is the major transport process for methylene chloride in
the environment. Photolysis, hydrolysis, and sorption do not
appear to be significant environmental fate processes for methylene

I
chloride in water, though sorption may be of some importance in
soil systems.

I
5.03.2.13 Acetone

a) Human Toxicology - Acetone induces dose—dependant toxic
effects in the liver which is considered to be the primary target

I
organ for acetone toxicity. Based on animal dose response data,
the USEPA has published a chronic oral Rfd for acetone of 0.1
mg/kg/day. The USEPA has classified acetone as a D carcinogen

I
(insufficient evidence for carcinogenicity) (IRIS 1991).

b) Environmental Toxicology — The toxicity of acetone to

I
aquatic organisms is reportedly low. The LCSO value for sunfish is
reported to be 14.2 g/liter, and the threshold concentration for
immobilization of Daphnia magna was reported to be over 9 gf liter
(USEPA 1985)

I c) Environmental Fate and Transport — Acetone has a high vapor
pressure and therefore would be expected to volatilize readily from

I
surfaces. It is of high water solubility with a low octanol water
partition coefficient, and therefore would be expected to be
relatively mobile in soil—groundwater systems. It is unclear
whether significant biodegradation of acetone would occur in the

I
environment, though it is likely that it would be biodegraded to
some extent in soil systems (USEPA 1985).

I
5.04 EXPOSURE ASSESSMENT

In the exposure assessment, the mechanisms by which receptors

I
may be exposed to the indicator parameters are identified, and the
concentrations of the chemicals at the locations where receptors
may come into contact with them are estimated. The exposure
assessment is conducted in two stages 1) exposure pathway

I
analysis, and 2) estimation of exposure point concentrations.

5.04.1 Exposure Pathway Analysis — General Considerations

I An exposure pathway is defined as a continuous mechanism by
which receptors may come into contact with chemical residues from

l
a particular site. For example, an exposure pathway may consist of
the leaching of a chemical from soils at a site to groundwater, the
transport of the chemical via the groundwater to a domestic well,

1
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and the ingestion of the chemical by human receptors that consume
water from the well. In the exposure pathway analysis, the
possibility that receptors may potentially be exposed to the

I indicator parameters is qualitatively evaluated for each potential
exposure pathway identified at the site. A receptor may only be
exposed to an on—site chemical via a given exposure pathway if the

I
pathway contains each of the following components:

1) A waste source and a release mechanism from the waste
source to a transport medium (e.g., volatilization, wind scour,

I surface runoff etc.);

2) A viable transport medium (e.g., air, surface water,

' groundwater) for the translocation of the contaminant from the
waste source to a potential receptor;

I
3) potential receptors (e.g., humans, animals, ecosystems)

that may come into contact with the contaminated medium;

4) An exposure point where receptors may come into contact

I with contaminant, and an uptake route (e.g., inhalation, ingestion,
dermal absorption) by which the contaminant may be absorbed by the
receptor allowing the contaminant to exert its toxic effect.

I If each of these components is present in anexposure pathway,
it is assumed that there is a potential for receptors to be exposed

I
via that pathway, and the pathway is classified as complete. If
one or more of these components is missing for a given exposure
pathway, there is no way in which a contaminant may interact with
a receptor via that pathway, and thus the pathway poses no risk to

I
human health or the environment. Pathways that are identified as
being incomplete in the exposure pathway analysis are not
considered further in the risk assessment process. For each

I
complete pathway identified, potential receptor populations are
identified, and exposure point concentrations for the indicator
parameters are estimated.

I To facilitate the qualitative exposure analysis, the various
exposure pathways are categorized according to transport media or
mechanism of environmental transport. The categories analyzed are,

I
Air, surface Water, Groundwater and Direct Contact. General
considerations regarding each of these exposure pathways are
discussed below.

I a) Air Exposure Pathway — Two general transport mechanisms may
lead to airborne concentrations of contaminants at exposure points:

I i. volatilization of waste constituents and subsequent
transport by wind currents to exposure points. Generally,
only surf icially exposed waste materials that have

U sufficiently high vapor pressures will volatilize in
sufficient quantities to cause significant air exposures.

I
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1 2. Transport of waste materials and/or particulate bound
residues to on—site and off-site locations in fugitive dusts.

I
Fugitive dust emissions may result if exposed friable waste
materials or impacted soils are accessible to wind scour,
vehicular traffic, or the operation of heavy equipment.

'
For humans and wildlife, inhalation would be the primary

uptake mechanism in the air exposure pathway.

I
b) Surface Water Exposure Pathway — Transport of waste

materials to receptors via surface water can occur in several ways.
Mechanisms of potential significance include:

' 1. Runoff of dissolved residues into on—site or off—site
surface waters (drainage ditch, stream, lake)

1
2. Runoff of particulate—bound residues into surface waters.

3. Discharge of groundwater containing dissolved residues into

I
on—site or off—site surface waters.

Potential uptake routes for humans or wildlife in the surface

I
water exposure pathway include:

1. Intentional ingestion of drinking water (e.g., use of
surface water as a domestic water supply by humans).

I 2. Inadvertent ingestion while swimming or wading.

3. Ingestion of residues that bioaccumulate in fish or other

I edible aquatic biota.

4. Dermal absorption during recreational activities (e.g.,

I
fishing, swimming), wading, bathing or showering.

5. Inhalation of volatile compounds during recreational

I
activities (e.g., fishing, swimming), wading, bathing or
showering.

I
c) Groundwater Exposure Pathway — The transport of contaminant

residues to receptors via the groundwater pathway requires the
following conditions:

1
1. The source must be in contact with the groundwater.

2. The contaminant should be of sufficient solubility to be

I
released to the groundwater.

3. The contaminant must be mobile within the groundwater
system so that it may translocate due to advective or

I dispersive forces.

I
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1 potential uptake routes in the groundwater exposure pathway
include the following:

1 3 Ingestion of drinking water.

2. Dermal absorption while bathing or showering.

1 3. Inhalation of volatile organic compound vapors during
showering or bathing.

I d) Direct Contact Exposure Pathway — Possible mechanisms for
direct contact with residue containing materials originating at a

I
site include the following:

1. Direct contact with source materials on the site.

I
2. Direct contact with source materials after they have been
deposited at a remote location.

I
Both of these mechanisms may only occur if the source

materials are exposed. Uptake following direct contact can occur
either by dermal absorption or by ingestion.

1
5.04.2 Exposure Pathway Analysis — Results

A summary of the exposure pathway analysis for each of the

I
sites are given in Tables 5—lA, 5—lB, 5—lC, and 5—iD, respectively.

5.04.2.1 FTOO2 - North Burn Pit

I a) Air — The air exposure pathway is classified as incomplete
for the North Burn Pit. The soils surrounding the Burn Pit Area are
covered with a gravel surface. The perimeter of the site is

I
covered with native grasses. It is highly unlikely that sufficient
quantities of dust to present a health or environmental concern
would be generated from the gravel—covered or grass—covered surface

I
soils. No volatile organic compounds were detected in surface soil
samples collected at the site.

R
b) Surface Water — The surface water pathway is classified as

incomplete for the North Burn Pit. Runoff from the site flows to
the south and east. At the eastern fenceline of the site, there is
a raised terrace behind which the surface water accumulates.

I
According to E&E, no VOC's or TPH's were detected in the standing
water at the eastern fenceline. O'Brien & Gere detected elevated
lead concentrations in the soils from the eastern trench, which

I
suggests that particulate—bound lead may be present in the surface
runoff. However, most of the runoff would be contained behind the
raised terrace and not flow off—site. Since the North Burn Pit is

I
fenced and access is restricted to occasional maintenance
activities (once or twice a year by base staff), there are no
receptors that may routinely come into contact with the surface

68

I



I
37 4

1 water. Any runoff that would flow off—site during heavy rainfall
would be extensively diluted by uncontaminated rainwater before it

I
reached the creek one—half mile to the north of the site.

c) Groundwater — The groundwater exposure pathway is
classified as incomplete for the North Burn Pit. Groundwater wells

I
accessing the shallow groundwater at the site were installed and
sampled by O'Brien & Gere and E&E. No VOC's, DNA's, or TPH's were
detected in any of the wells sampled. Concentrations of lead and

I
chromium that exceeded the USEPA MCL's for these compounds were
detected in unfiltered samples collected from three of the five
wells sampled by O'Brien & Gere. However, the pathway has been
classified as incomplete because there are no groundwater users in
the vicinity of the site.

d) Direct Contact — The direct contact pathway is classified

I
as complete for the North Burn Pit. Concentrations of TPH's and
lead exceeding background concentrations were detected in surface
soils at the site. There is a potential for workers at the site to

I
contact the contaminated soils. The potential receptors identified
are maintenance staff that mow the grass at the site periodically
in the summer months.

'
5.04.2.2 S5003 — Oil Saturated Area

a) ir — The air exposure pathway is classified as incomplete

I
for the Oil Saturated Area. No VOC's were detected in the surface
soil samples collected at the Oil Saturated Area. Soil
contamination is confined to the Oil Saturated Area which has been

I

covered with gravel and crushed rocks, or has a grass covering.
Vehicular traffic over the Oil Saturated Area is limited. It is
highly unlikely, therefore, that sufficient quantities of
contaminated dust to pose a health or environmental hazard would be

I
generated at the site.

b) Surface Water — The surface water pathway is classified as

I
incomplete for the Oil Saturated Area. The surface soil samples
and surface water samples collected at the site by E&E suggest that
there has not been any significant migration of contaminants via

I
surface runoff to the eastern drainage ditch or to the natural
drainage path to the southwest of the area. This suggests that it
is highly unlikely that surface water bodies in the vicinity of the
site would be contaminated as result of runoff from the site. The

I
subsurface soil samples collected at the site suggest that there
has not been significant vertical migration of contaminants through
the soils; consequently, groundwater contamination and the
subsequent discharge of contaminated groundwater to surface water

I bodies is unlikely.

c) Groundwater — The groundwater pathway is classified as

I
incomplete for the Oil Saturated Area. There are no potential
groundwater users in the vicinity of the site.

I
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I d) Direct Contact — The direct contact pathway is classified
as complete for the Oil Saturated 1rea. Surface soils in the Oil
Saturated Area contain TPH concentrations. There is a potential

I
for direct contact of site personnel with contaminated soils. The
potential receptors identified are workers that may contact
contaminated soils while working near the storage shed.

5.04.2.3 5S004 — Hazardous Waste Drum Storage

I
a) at - The air exposure pathway is classified as incomplete

for the Hazardous Waste Drum Storage. No VOC's were detected in
the surface soil samples collected at the site. Most of the site is
covered with asphalt, gravel, or has a grass covering. There is

'
limited vehicular traffic at the site. It is highly unlikely,
therefore, that significant quantities of contaminated dust would
be generated at the site.

I b) Surface Water — The surface water pathway is classified as
incomplete for the Hazardous Waste Drum Storage. The surface soil

I
samples and surface water samples collected at the site by E&E
suggest that there has not been any significant migration of
contaminants via surface runoff. This suggests that it is highly
unlikely that surface water bodies in the vicinity of the site

I
would be contaminated as result of runoff from the site.

c) Groundwater — The groundwater exposure pathway is

I
classified as incomplete for the Hazardous Waste Drum Storage. No
potential groundwater users exist in the vicinity of the site.

d) Direct Contact — The direct contact pathway is classified
as complete for the Hazardous Waste Drum Storage. Surface soils at
the site contain TPH concentrations. There is a potential for
direct contact of site personnel with contaminated soils. The

I
potential receptors identified are contract groundsmen that may
contact contaminated soils while working in the area.

I
5.04.2.4 STOOS — POL Storage Yard

a) at — The air exposure pathway is classified as complete
for the POL storage Yard. High concentrations of TPH's, which are

I
probably related to spillage of JP—4 or fuel oil, were detected in
surface soils around the tanker filling stations. JP—4 is a
kerosene based petroleum product which consists of light to medium

I
petroleum distillates (Klein and Jenkins 1980). There is a
potential for inhalation of vapors and airborne particulates by
workers. TPH has been detected in the surface soils within the

I
fenced area at the POL Storage Yard. Tanker trucks used for
transporting fuels to/from the site enter the Storage Yard
periodically and traverse potentially contaminated areas of the
site. There is a potential, therefore, for contaminated dust to be

I
generated at the site. The potential receptors identified are
workers that may be working at the site at that time.

I
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1 b) surface Water — The surface water pathway has been
classified as complete for the POL storage Yard. There is a
potential for contaminated runoff to enter the creek to the west of

I
the POL storage Yard. According to E&E, there have been eye
witness reports of unidentified iridescent sheens on the surface of
the marshy area and the creek to the west of the POL Storage Yard.

I
In addition, it is possible that contaminants from the site may
leach to groundwater which may in turn discarge to the creek
during rainfall events. The potential receptors are biological

'
species that may drink or come in contact with water in the creek.

c) Groundwater - The groundwater exposure pathway is
classified as incomplete for the POL storage Yard. There are no

I
potential groundwater users in the vicinity of the site.

d) Direct Contact — The direct contact pathway is classified

I
as complete for the POL Storage Yard. Concentrations of TNt's have
been detected in the surface soils at the site. There is a
potential for workers at the site to come into contact with the
contaminated soils. The potential receptors identified are workers

I that visit the site.

5.04.3 Estimation of Exposure Point Concentrations

I Based on methodology presented in USEPA Risk Assessment
Guidance for Superfund, (U5EPA 1989), exposure point concentrations

I
representing a Reasonable Maximum Exposure (RNE) were calculated.
Due to the small sample sizes, the maximum detected concentration
of a chemical at a given site was utilized to estimate the RHE

I
rather than the upper 95% confidence intervals for the mean. In
addition, average exposures were estimated using the arithmetic
mean of the detected concentrations at a given site. The exposure
point concentrations used at the four sites being evaluated are

I
presented in Tables 5—lA, 5-1 B, 5-1 C, and 5-10, and are discussed
below.

I
5.04.3.1 FTOO2 — North Burn Pit

The only complete exposure pathway identified at the North
Burn Pit was direct contact. The surface soil samples collected by

I
E&E reportedly contained TNT concentrations ranging from 2.8 - 34
mg/kg (Table 4-7 in Appendix A). The average exposure point
concentration used to estimate direct contact with TPH residues in

I
soil was 8.7 mg/kg, and the RME exposure point concentration used
was 34 mg/kg. Elevated concentrations of lead (580 mg/kg) were
detected in surface soils from the trench behind the raised terrace

I
at the eastern fenceline. This concentration was assumed to be
representative of lead concentrations throughout the site since
data regarding lead concentrations in surface soils in and around
the Burn Pit were not available. An RNE exposure point

I
concentration of 580 mg/kg was used for direct contact with lead.

I
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1 concentrations of lead, chromium, chloroform,
tetrachloroethylene, and methylene chloride were detected in
groundwater wells installed at the North Burn Pit. However, since

I
the groundwater pathway for this site was determined to be
incomplete (Section 5.03.2.2) , exposure point concentrations were
not estimated for these parameters.

I 5.04.3.2 SSOO3 — Oil Saturated Area

The only complete exposure pathway identified at the Oil

I
Saturated Area was direct contact. The surface soil samples
collected by E&E from the oil—stained area at the site reportedly
contained TPH concentrations ranging from 670 to 3,800 mg/kg (Table

I
4-11 in Appendix A). The average and R}IE exposure point
concentrations for direct contact with TPH residues in surface
soils at the site were 2,155 mg/kg and 3,800 mg/kg, respectively.

I
Elevated concentrations of lead were detected by E&E in surface
soils at the oil-stained area of 117 to 343 tug/kg. The average and
RI4E exposure point concentrations used for exposures to lead were

I
210 mg/kg and 343 mg/kg, respectively. Xylene residues were
detected in one soil sample collected from the site at a
concentration of 0.006 mg/kg, which was used as the exposure point
concentration for xylenes.

1 5.04.3.3 SSOO4 — Hazardous Waste Drum Storage

I
The only complete exposure pathway identified at the Hazardous

Waste Drum Storage was direct contact. The surface soil samples
collected by E&E from the site reportedly contained TPH
concentrations ranging from 140 to 1,900 mg/kg (Table 4-13 in

I
Appendix A). The average and PNE exposure point concentrations for
direct contact with TPH residues in surface soils at the site were
583 mg/kg and 1,900 mg/kg1 respectively. In addition, methylene

I
chloride was detected in one soil sample collected from the site at
a concentration of 0.026 mg/kg, which was used as the exposure
point concentration for methylene chloride.

1 5.04.3.4 STOO5 — POL storage Yard

Data from samples collected by the USACE indicate that soils

I
around the tanker filling stations and surface soils around
Building 953 contain high concentrations of TPH's (38 to 8,568
mg/kg). The highest measured concentration of TPH in the surface

I .
soil was 8,568 mg/kg which was from a soil sample collected from a
tanker filling station at the southern corner of the site. Some of
the surface soil samples collected at the fuel transfer stations

I
were not analyzed due to the strong odor of jet fuel from the
samples. The actual TN! concentrations in these samples are

- unknown. The highest observed TPH concentration in surface soils
(8,568 mg/kg) was used as the exposure point concentration for

I
direct contact exposures at the POL Storage Yard. The
concentrations of benzene, ethylbenzene, toluene, and xylene (BETX)
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in surface soils at the fuel transfer station were estimated to be
43 mg/kg, 32 mg/kg, 114 mg/kg, and 199 mg/kg, respectively, based

I
on published values for the concentration of these compounds in
fresh JP—4 jet fuel (Air Force Engineering Laboratory 1981). JP—4
was selected over fuel oil due to its higher percentage of BETX.

I
Benzene, lead, barium, and chromium were detected in

groundwater at concentrations exceeding their respective USEPA
?4CL's. However, since the groundwater exposure pathway was

I
classified as incomplete for the site, exposure point
concentrations for these compounds in groundwater were not
estimated.

I There were insufficient data available to estimate exposure
point concentrations for inhalation exposures as a result of TPH
concentrations in soils at the POL storage Yard. However, it has

I
generally been recognized that inhalation of contaminant residues
from soils, either as a vapor or a component of ambient dust,
generally does not constitute a significant uptake route compared

I
with ingestion (Paustenbach 1987). In addition, it is likely that
exposure to vapors as a result of soil contamination at the fuel
transfer station would be insignificant relative to the exposures
as a result of general operations at the fuel transfer stations.

I
For instance, the USEPA has estimated that the average lifetime
exposure to gasoline vapors of workers at uncontrolled bulk
terminal facilities is 1.41 ppm gasoline (USEPA 1984), which would

I
correspond to an estimated average lifetime exposure to benzene of
0.0075 ppm (0.023 mg/cubic meter) for exposure to JP—4 jet fuel.
The average lifetime exposures to benzene as a result of soil
contamination at the fuel transfer stations is expected to be

I considerably lower than this exposure estimate.

There was insufficient information available to estimate

I
exposure point concentrations for surface water in the creek
adjacent to the site. No TPH concentrations have ever been
detected in the surface water in the marshy area adjacent to the

I
site and in groundwater that would discharge into the creek at the
time the samples were collected. The depth to groundwater at the
site, however, is relatively shallow, and it is possible that the

I
more mobile TPH components (e.g. benzene) may leach to groundwater
or be transported in surface runoff during periods of heavy
rainfall. There is a potential, therefore, for the intermittent
release of TPH components to the creek via surface runoff and

U
groundwater discharge. Continued monitoring of surface water and
sediment from the creek and marshy area would facilitate the
evaluation of potential migration of contaminants from the POL

I
Storage Yard to the creek.

5.05 RISK CHARACTERIZATION

I In the risk characterization step, the potential adverse
effects to human health or the environment that may result from the

1
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I chemical exposures are evaluated. The results of the risk
characterization are presented in two separate sections: the Public
Health Evaluation, and the Environmental Assessment.

I 5.05.1 Public Health Evaluation — General Considerations

I
The first step in characterizing the risks to human health as

a result of chemical contamination at a site is to estimate the
dose of the contaminant that would be absorbed by potential

I
receptors as a result of their activities at the exposure points.
In order to estimate the dose, information on the activity patterns
of potential receptors must be obtained. Based on the estimated
exposure point concentrations, routes of potential uptake for the

I
contaminant, and the time spent by receptors at the exposure
points, a total CDI for each indicator parameter is calculated.
The CDI may then be used to evaluate the potential toxicological

I
consequences of the exposure.

The potential toxicologic effects induced by the dose of the
chemical are generally classified according to two criteria:
carcinogenic effects and non-carcinogenic effects.

a) Non—Carcinogenic Effects — For non—carcinogenic health

I
effects, it is believed that a dose level exists at and below which
no adverse health effects would be expected. Such a level is
generally referred to as a threshold dose. It is possible to

U
estimate a human subthreshold dose at which no adverse health
effects would be expected. Several types of subthreshold dose
values have been developed for use in risk assessments. For the
characterization of non-carcinogenic health risk, the IJSEPA derived

I
RfD may be utilized. If the calculated CDI is less than the RfD,
then it is believed that there will be no adverse non—carcinogenic
toxicologic effects related to the exposure.

I b) Carcinogenic Effects — Unlike the non—carcinogenic health
effects, the USEPA assumes that there is no threshold dose for

I
carcinogenicity, i.e., there is no dose of a carcinogenic substance
that is associated with zero risk. This is a conservative
assumption that may or may not be valid, as the concept of zero
threshold has not been demonstrated via laboratory animal studies

I
or human epidemiological information. The fraction of exposed
individuals that would be expected to develop cancer as a result of
exposure to a particular chemical may be estimated by using the

I
"cancer potency factor". A conservative estimate of the expected
cancer rate in humans may be calculated by multiplying the
estimated CDI by the published potency factor for a chemical. The

I
expected cancer rate is expressed as a "cancer risk", which is the
probability that an individual would develop cancer as a result of
specific contact with a chemical, relative to the probability that
cancer would occur in the absence of contact with the chemical.

I
Due to the uncertainties inherent in extending animal data to
humans, the USEPA calculates potency factors after incorporating

I
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safety factors which are designed to protect the public health.
This means that expected cancer rates calculated using the USEPA's
potency factors represent "worst case" estimates, i.e., the actual
cancer rate is expected to be lower than the calculated estimate.

5.05.2 Public Health Evaluation — Results

In this Section the results of the public health evaluation
for each site is presented. Summaries of the public health
evaluations for each site are presented in Tables 5—2 to 5—10.

5.05.2.1 FTOO2 — North Burn Pit

The North Burn Pit is enclosed by a chain link fence with
locked gates. Access to the area is limited to authorized Base
personnel. The site is not currently used for any routine
activities. The only potential receptors identified are groundsmen
that may periodically visit the site in the summer months in order
to cut the grass. As stated in Section 5.02.1, the only complete
exposure pathways identified is the direct contact pathway, and the
indicator parameters identified are lead and TPH's.

For the purposes of the public health evaluation it was
assumed that the site would be visited by the same adult for eight
hours per day, seven days per year for a period of 25 years. These
are considered to be very conservative assumptions because it is
likely that the actual workload would be shared by more than one
individual over the course of 25 years, and the actual time spent
at the site on any given week would not exceed eight hours.

In order to assess the health risks related to exposure to
TPH's, it is necessary to estimate the relative concentrations of
the different TPH components that may be present in the soil. As
stated in Section 5.02.1, the compounds of greatest toxicologic
concern that may be present in petroleum hydrocarbons are benzene
and PAH's. The soil samples collected and analyzed by E&E
indicated that there was no detectable benzene present in surface
soils. Since benzene is a highly volatile compound, it is likely
that any benzene that may have been discharged to soils at the site
would have volatilized. The CaPAH concentrations were estimated
based on published values for the concentrations of CaPAH's in
petroleum products that may have been discharged at the site. As
a conservative estimate, the average concentration of CaPAH's in
used motor oil and lubricating oil (155 ppm) (Table 5—13) was used
to estimate CaPAH concentrations in surface soils.

The estimated CDI's of indicator compounds for carcinogenic
and non—carcinogenic at FTOO2, and the parameters used to calculate
the CDI's are given in Table 5—11 and 5—12. A summary of the
calculated Hazard Index (HI) or excess lifetime cancer risk based
on the calculated CDI is given in Tables 5-2 and 5—3, respectively.
The total average cancer risk calculated for the North Burn Pit
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was 4.3E-lO, and the RME cancer risk was calculated as 1.7E—09
(Table 5—2). The mean HI for lead at the North Burn Pit was

I
calculated as 2.5E-02, whereas the RNE I-lI was calculated as 2.8E—
02. The HI for methylene chloride at this site was calculated as
2.OE—09 (Table 5—3).

5.05.2.2 55003 — Oil SaturatedArea

The Oil Saturated Area is located in the southwest corner of

I
the motor pool compound. Waste oil and possibly hydraulic fluids
had been discharged at the site for many years (E&E 1988). The Oil
Saturated Area is covered by gravel and crushed stone, and sections
of the contamination extend beyond the fence to a grassy area.

'
Based on data from samples collected at the site, it appears that
the contamination has not migrated from the site, and is confined
to the Oil Saturated Area.

I The Oil Saturated Area is located in the access path to the
storage shed. The identified potential receptors are personnel

I
that may traverse the area when gaining access to the storage shed.
For the purposes of the public health evaluation, it was assumed
that exposure to the Oil Saturated Area would occur for a total of
one hour per day, five days per week for 25 years in the lifetime.

I
Direct contact was the only complete exposure pathway identified
with uptake occurring via incidental ingestion of soils and dermal
absorption. CaPAH's were selected as TPH indicator components to

I
estimate the health risks related to exposure of receptors to TPH
in surface soils at 55003.

The details of the calculations and input parameters used to

I
calculate the cOl's for indicator compounds at SSOO3 are summarized
in Table 5-11 and 5—12. The average carcinogenic risk resulting
from contaminants in soils at 55003 was estimated to be 1.2E—06 and

I
the RME carcinogenic risk was calculated as 2.lE—06 under current
conditions (Table 5-4). It should be noted, however, that these
risk estimates were derived based on highly conservative

I
assumptions (as explained in Section 5.05 of this document) and
have a high potential to overestimate the potential risks to
workers at the Site. The calculated average HI for lead exposure
at SSOO3 was 4.6E—02, and the RME HI for lead exposure was

I
calculated to be 7.5E—02. The HI for xylenes was calculated to be
1.9E—lO (Table 5—5).

I
5.05.2.3 SSOO4 — Hazardous Waste Drum Storage

The Hazardous Waste Drum Storage is located near the southwest

I
corner of Building 923. This fenced—in area was used for an
undetermined number of years for the storage of drums of waste
prior to disposal. The area is partially surfaced with asphalt.
Surface water flows unchecked from this area to a grassy drainage

'
ditch to the west of the area. The site is currently a staging
area for contract groundskeepers.

I
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As stated in Section 4.03 of this document, it appears that
there is localized contamination of surface soils at the site by
TPH's, with a hot spot in the area north of the fenceline, adjacent

I
to the gate. It appears that significant amounts of contaminants
have not migrated from the site in surface runoff.

I
For the purposes of the public health evaluation, it was

assumed that contract groundskeepers would be exposed to
contaminated soil for a total of two hours per day, five days a

I
week for 25 of their life while gaining access to the storage shed.
The only complete exposure pathway identified was direct contact,
and uptake could occur via incidental ingestion of soil and dermal
absorption. CaPAFI's were identified as TPI-I indicator compounds to

I
calculate the health risks associated with exposure to TPHs in
surface soils at SSOO4.

I
The details of the calculations and input parameters used to

calculate the CDT's for indicator compounds at 55004 are summarized
in Tables 5—il and 5—12. The average carcinogenic risk resulting

I
from contaminants in soils at 55004 was estimated to be 2.SE—07,
and the RNE carcinogenic risk was calculated as l.OE—06 under
current conditions (Table 5—6). It should be noted, however, that
these risk estimates were derived based on highly conservative

I
assumptions (as explained in section 5.05 of this document) and
have a high potential to overestimate the potential risks to
workers at the Site. The HI for methylene chloride was calculated

I
to be 3.5E—07.

5.05.2.4 5T005 — POLI Storage Yard

I
5T005, the POL Storage Yard, is an area which contains several

pump houses and four aboveground storage tanks. Seepage from a
stormwater retention pond feeds a marshy area west of the site and

I
drains into a system of culverts.

Based on data from soil samples collected by the USACE, it

I
appears that surface soils around the fuel pumping stations and
outside Building 953, as well as subsurface soils beneath the
bermed areas, are contaminated with high concentrations of TPH. It
is likely that the detected TPH concentrations are due to the

I
discharge of jet fuel or fuel oil from the storage tanks, and
spillage of fuel during transfer operations at the fuel transfer
stations.

I The complete exposure pathways identified were air, surface
water, and direct contact. The potential receptors are Base workers

I
that work at the fuel transfer stations and within the fenced area
at the POL Storage Yard. To estimate the health risk to workers,
it was assumed that workers would be exposed to TPH contaminants
for two hours per day, five days a week, for 25 years. The

I
lifetime excess cancer risk was calculated based on the estimated
CDI for benzene and CaPAH's via direct contact and incidental

I
77



I
Table 5—2

SUMMARY OF PUBLIC HEALTH EVALUATION

I

Exposure Pathway: Direct Contact with SOIL

INDICATOR CUb) CANCER i&IGHT 0! SF CHEMICAL TOTAL TOTAL
PARM€TER POTENCY

(wq/kg-day)-i
EVIDENCE SOJRCE SPECIFIC

CANCER

RISC

PATKWAY

CANcER

RISK (mean)

PATHWAY

CANCER

RISK (RME)
Lead (Iran) 1.4E-05 (c) 92 IRIS
Lead (RHE) I .6€05 Cc) 92 IRIS

1PM (mean) 2.4E-07

1PM (RME) 9.3E-O7

CaPAM (mean) 3.7€-il (a) 11.53 Cc) 92 KEAST 4.3€-jo
CaPAH (max) 1.4€-ID (a) 11.53 1.7E-09

l4ethylene ChLoride 7.41-11 0.0075 92 HEAST 5.6E-13 4.31-10 i.7E-09

Exposure Pathway: Incicientat Ingestion of SoiL

(a) Estimated concentration of CaPAM in TPKs based ai the average concentration of CaPAH in motor oil eM lthrlcatirc oil of 155

I _. CaPAK (Stokenn aS Dime 1986)(Table 5-13). These are cunervetive estimates of potential CaPAH aU5s at the site. It is
expected that the actual Cli for CaPAH's would be lower than the calculated estimates. See Sect. 5.02.2 for the basis for
the selection of indicator parameters eM Sect. 5.05 for analysis of uicertainties.

(b) - Exposure scenarios eM assutptian used in calculating CI are summarized in Tables 5-il aid S-tZ.

I CC) - The U.S. EPA is currently reviewing the cancer potency factors for various PAN's. As a conservative guideline, the current U.
EPA advisory is to use the cancer potency factor for Beizo-.-pyrene to assess the carcinogenic risk frau exposure to PAN
mixtures. however, the estimated potency of various PAils aid PAN .ixtures is likely to be tower than the cancer risk estimate
obtained by using the cancer potency factor for BaP.

I Cd) - U.S. EPA has dna iS lead as a probable hts, carcinogen based on the observed carcinogenicity of certain orgwtfc lead salt
in animals. However, Oe to the tncertainties In quantifying the carcinogenic risk related to lead exposure, the Carcinogen
Assessment Grow at U.S. EPA currently recw.S that a rtnenica( estimate not be used to quantify the caster risk related

I to lead exposure.

I
I

FTOO2 — North Burn Pit 37 83
CARCINENIC EFFECTS

I
I
I
I
I
I
I
I

Lead (mean) 2.51-06 (ci) 8.2 IRIS
Lead (RHE) 2.8E-06 (d) B? IRIS

TPK (mean) 4.31-08

TPH (RHE) 1.7E-07

CaPAM (mean) 6.7E-12 11.5 Cc) 92 HEAST 7.7€-Il
CaPAII (RHE) 2.6E11 11.5 Cc) 3.0E10

Kethyleno Chloride 4.41-11 0.00Th 82 KEAST 3.3E-13

TOTAL SITE CANcER RISX

7.7€-Il

4.3€-ia
Mean

3.0€- 10

1.7E-09
RME



I SUMMARY OF PUBLIC HEALTH EVALUATION
FTOO2 — North Burn Pit

I
I
I
I
I
I
I
I

Ib) - Exposure scenarios and assuiptions used in calculating ci are sunrmrized in TabLe 5-11 and 5-12

Cc) - See Section 5.02.1 for selection of indicator parameters.

(d - There is a great deal of information on the heaLth effects of lead exposure. It appears that
sai of the effects, particularLy changes in the levels of s blood enzymes aid in certain

aspects of chitdrens neurobehavioral developtent may occur at very low blood lead levels.

I
I

Table 5—3

37 84

WOWCARCIHXEHIC EFFECTS

I
I
I
I
I
I
I

Exposure Pathway: Direct Contact with Soil

Indicator
parameter Cc)

Ci(c) RfD

(mg/kg/day) (mg/kg/day)

Confidence Critical
Level Effect

RfD

Source
Hazard

Quotient

Lead (mean)
Lead (RME*)
Methylene Chloride

3.9E-08 2.8t-04
4.5E08 2.8E04
2. IE- 10 0.06

I

L Liver

Cd) (a)

HEAST

1 .4E0.4

1.6€04
3.5E-09

Exposure Pathway Incidental ingestion of Soil

Lead (mean)
Lead (RME)

Methylene chloride

7.OE-06 2.8E-04
7.9E-06 2.8E-04
1.2E-10 0.06

L

L Liver

Cd) (a)

HEAST

2.SE-02
2.8E02
2.OE-09

• - RHE • Reasonable Maxim.n Exposure
(a) - There is no pitt ished RfD for chronic non-carcinogenic effects of Lead. For this risk

assessment, a chronic MD i4iich was 20% of the MD previDaly p.ttished by US EPA
(1.4 ug/kg-day) was derived. This was based on the EPA proposaL of August 1988 to revise

the acceptable lead concentration of lead in drinking water from 50 -c/I to 10 09/1.
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• Table 5—4

SUMMARY OF PUBLIC HEALTH EVALUATION
SSOO3 — Oil Saturated Area

CARCINOGENIC EFFECTS

Exposure Pathway: Direct Contact with Soil

INDICATOR CDI(b) CANCER idEiCIiT OF SF CHEMICAL TOTAL TOTAL

PARMIETER POTENCY EVIDENCE SJRCE SPECIFIC PATINAY PATH'6JAY

(mg/kg-day) (mg/kg-day) CAACER CANCER CANCER

RISK RISK (sean) RISK (RME)
Lead (mean) 2.1E07 Cd) 62 IRIS

Lead (RilE') 3.4E07 Cd) 82 IRIS

TPH (cean) 6.4E-04

TPH (RilE') l.1EO3

CaPAN (mean) 9.BE-O8 (a) 11.53 Cc) 62 KEAST 1.1E06

CaPAK (RIlE) I.7E-O7 11.53 2.0€-Co i.w-oo 2.0E06

Exposure Pathway: Incidental Ingestion of Soil

Lead (Stan) 4.6EO6 Cd) 82 IRIS
Lead (RIlE) 7.5E06 Cd) 82 IRIS

TPK (mean) 4.7E-0S

TPN (RIlE) 8.3€-OS

CaPAII (mean) 7.3E-09 11.5 Cc) 62 MU 8.4E-O8

CaPAII (RilE) 1.3E08 11.5 I.5E07 8.4E08 1.SE-07

TOTAL SITE CANCER RISZ I.2E-06 2.1E-06
Mean RIlE

a - RilE Reasonable Maxidnn Exposure

a) - Estimated concentration of CPAK in TPH's based on the average concentration of CaPMI in ntor oil aM litricatirig oil of 155
TI CaPAH (Stokarn aM Dime 1986)(Table 5-13). These are conservative estimates of potential CaPAH CIa at the site. It is
expected that the actual CDI'5 for PAM's would be lower than the catcutated estimates. See Sect. 5.02.2 for the basis for
the selection of indicator par.eters — Sect. 5.05 for analysis of u-,certainties.

(b) - Exposure scenarios and assurçtions used in calculating WI are s..rized in Tables 5-11 sit 5-12.

Cc) - The U.S. EPA Is currently reviewing the career potacy factors for various PAN's. As a conservative guideline, the current U.
EPA advisory is to use the cNcer potency factor for Beuo-a-pyre.e to assess the carcinogenic risk f rat exposure to PAN
mixtures. However, the estimated potency of various PAils iS PAM mixtures Is likely to be tower than the cancer risk estimate
obtained by using the cancer potency factor for Sap.

Cd) - ILS. EPA has classified tead as a probable htnn carcinogen based a, the observed carcinogenicity of certain organic lead salt
in animals. However, tie to the tncertaintie. in quantifying the carcinogenic risk related to leadexposure, the Carcinogen
Assessirient Cr0.4, at U.S. EPA curranty recS that a rtnerical estimate not be 'nod to quantify the cancer risk related
to teed exposure.



Exposure Pathway: Direct Contact with Soft

Indicator
Parnter (C)

I(c) flO Confidence Criticat
tent Effect

(twa/kg/day) (we/kg/day)

HO
Source

Hazard

Quotient

teed (mean)
Lead (RME)

xytenes

5.8€-Of 2.8€-04 I (d)
9.4E07 2.&-04
4.9E-09 2 I. Decreased Body Weight

(a)

HEAST

2.1E-03
3.4E-03
2.SE-09

Exposure Pathway Incidental Ingestion of Soil

Lead (mean)
Lead (RHE)
xytenes

1.3E-0S 2.8E-04 I. (d)
2.1E-O5 2.6E-04
3.7E10 2 1 Decreased Body weight

(a)

HEAST

4.6-O2
7.SE-02
1.9€-b

• - Rl4EtReasonabte Haximn Exposure

(a) - there is no pthtished MD for croctlc non-carcinogenic effects of teed. for this risk
assessment, a chronic MD W,ich was 20% of the RID previousLy pthtisbed by US EPA
(1.4 ug/kg-day) was derived. This was based on the EPA proposaL of August 1988 to revise
the acceptabLe Lead concentration of teed In dririkiric water frc.. 50 ugIL to 10 ug/t.

(b) - Exposure scenarios arid assuiptions used in calculating oi are sumiarized In TabLe 5-11 B and 512 B.

Cc) See Section 5.02.1 for seLection of indicator pareters.

Cd) There Is a greet deaL of information on the heaLth effects of Lead exposure. It appears that
sale of the effects, particularly changes In the LeveLs of sie bLood enzflles and in certain
aspects of chiLdrens neurobehavioraL deveLopment mey occur at very tow bLood Lead leveLs.

Table 5-5
SUMMARY OF PUBLIC HEALTH EVALUATION

5S003 — Oil Saturated Area

Wa4CARCIWENIC EFFECTS

I
I
I
I
I
I
I
I

37 86



Table 5—6
SUMMARY OF PUBLIC HEALTH EVALUATION

SsU04 — Hazardous Waste Drum Storage

CARCINOGENIC EFFECTS

37 s7

Exposure Pathway: Direct Contact with Soit

INDICATOR CI(b) CANCER hEIGHT OF SF CHEMICAL TOTAL TOTAL

PARAJIETER POTENCY

(aIkg-day)-l
EVIDENCE SQ.RCE SPECIFIC

CANCER

RISC

PATHWAY

CANCER

RISK (mean)

PATHWAY

CANCER

RISK (RME)

IPH (mean) 1 .6E04
TPH (RHE) 5.6E-04

CaPAH (,mean) 2.LE-08 (a) 11.53 Cc) 62 HEIST 2.BE-OT

CaPAH (RHE) 8.7E08 11.53 1.0E06

Hethytene Chloride 7.TE-09 0.0075 82 HEIST 5.7E-ll 2.8E-0? 1.OE-06

Exposure Pathway: Incidental Ingestion of Soil

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

11.5 52 IAST 2.7E-08

11.5 I.SE-O7

0.0075 62 HEIST 8.3E-12

TOTAL SITE CANCER RISC

TPIC (neon) 1.5E-O5

TPH (RME) B.3E-O5

CaPAH (mean) 2.3E-09 (a)
CaPAH (RIlE) 1.3E-08

Hethylerie Chloride 1.lE09 2.7E-08 1.SE.O7

2.8€-CT 1.OE-06
Mean

Reasonable Kaxunsu Exposure

(5) - Estimated concentration of CPAI( in IPH's based on the average concentration of CaPAII in motor oil end titricating oil of 155
CaPAN (Stoken and Dima 1986)(Tabte 5-13). these ire conservative estiattes of potential CaPAII Cl's •t the site. It ii

expected that the actual CDt's for CaPAH's would be lower than the calculated estimates. See Sect. 5.02.2 for the basis for
the selection of indicator parameters and Sect. 5.05 for analysis of tncertatntie.s.

(b) - Exposure scenarios and ass.mptiorn used In calculating Ci are atmirrized In Tables 5-ti and 5-12.

(C) - The U.S. EPA is currently reviewing the cancer potency factors for various PAll's. As a conservative guideline, the current U
EPA advisory Is to use the cancer potency factor for Senso-s-pyrtne to assess the carcinogenic risk traa exposure to PM
mixtures. However, the estiwated potency of various PAils wid PAll mixtures Is likely to be tower than the cancer risk esti.ste
obtained by using the cancer potency factor for SaP.

Cd) - U.S. EPA has classified lead as a probable tnzmn carcinogen based a, the observed carcinogenicity of certain organic teed set
in animals. However, cia to the aertainties in quantifying the carcinogenic risk related to teed exposure, the Carcinogen
Assessment Crap at U.S. EPA currently rec,ai...c.di that a rartcai estimate not be used to quantify the cancer risk related
to lead exposure.



I
I
I
I
I

Table 5—7
SUMMARY OF PUBLIC HEALTH EVALUATION

55004 — Hazardous Waste Drum Storage

IflJCARCINEKIC EFFECTS

(a) - Exposure scenarios arC assutptions used In calcuLating WI are su,n'arized in TaMe 5-il C an 5-12 C.

I
I
I

37 8s

Exposure Pathway: Direct Contact with Soil

Indicator
Parameter (a)

01(a) RfD Confidence Critical
Level Effect

RfD

Source
Hazard
Quotient

(mg/kg/day) Crc/kg/day)

Hethytene Chtoride 2.fl-08 0.06 L Liver CAST 3.5E01

Exposure Pathway Incidental Ingestion of SoiL

Hethylene Chloride 3.2E-09 0.06 i. Liver CAST 5.3E08



Table 5—8
SUMMARY OF PUBLIC HEALTH EVALUATION

STOOS — POL Storage Yard

CARCINOGENIC EFFECTS

37 89

Exposure Pathway: Direct Contact with Soil

INDICATOR

PARM4ETER

01(b)
*,

CANCER

POTENCY

(ng/k-day)-1

WEIGHT OF

EVIDENCE

SF

SWRCE

CHENICAL

SPECIFIC

CANcER

RISE

TOTAL

PATHWAY

CANCER

RISK (RPE)

TPH (RHE) 2.SE-03

CaPAH (RHE) l.4E09 11.53 (c) HEAST l.6E08

Benzene 1.3E05 0.03 A IRIS 3.8E07 4.OEO?

Exposure Pathway: Incidental Ingestion of Soil

Wit (RME) 1.9E-04

CSPAH (R14E) t.OE-1Q 11.5 Cc) 82 HEAST 1.2E09

Benzene 9.5EO7 0.03 A IRIS 2.9€-OS 3.0€-OS

TOTAL SITE CANCER RISE 4.SE-07
RitE

- RHE • Reasonabte I4axin.zu Exposure

(a) - Estimated corcentratico of CaPAH in IPH'S based on the average concentration of CaPAK in sotor oil and lttricating oil of 155

u CaPAH (Stoken and Diet 19Z6)(Table 5-13). These are conservative estimates of potential CaPAK 01's at the site. It is
expected that the actual 01's for CaPA1I's would be lower than the calculated estimates. See Sect. 5.02.2 for the basis for
the setection of indicator paraeters and Sect. 5.05 for analysis of tncertaintin.

(b) - Exposure scenarios and asst.ptiorn used in calcutatirq CDI are s.m,mrized in Tables 5-Il aM S-12

Cc) - The U.s. EPA is currently reviewing the carter potency factors for 'vario.a PAN's. As a conservative guideline, the current U.
EPA sdyisory is to use the cancer potency factor for Senzo-a-pyrene to assess the carcinogenic risk from exposure to PAH
mixtures. However, the estimated potency of various PAils and PAN mixtures is likely to be lower than the carter risk estimate
obtained by using the carter potency factor for SaP.

Cd) - u.s. EPA has classified lead as a probable hLa,mn carcinogen based ai the obeerved carcinogenicity of certain organic lead salt
in animals. However, die to the u,certainties in quantifying the carcinogenic risk related to lead exposure, the Carcinogen
Assessnt Cr014, at U.S. EPA currently recne,sjs that a naerical estimate not be used to quantify the carter risk related
to lead exposure.



Table 5—9

I

SUMMARY OF PUBLIC HEALTH EVALUATION
STOOS - POL storage Yard

Ethytbeniete(b)

Tot uene( b)

XyL ene(b)

Acetone

2.6€-OS

9. 1E-OS

1.6€-04

5.3€-09

incidentaL ingesti

5. 2E -04

2.0E-06

6.8E-06

1.2€-OS

3%.09

I
I

37 90

NOiCMCIWOGENIC ErrEas

Exposure Pathway: Direct Contact with Soft

Indicator WI(c) RfO Confidence CriticaL Ut hazard
paramater (C) Level Effect Source ouotient

(rig/kg/day) (ng/kg/day)

IPH 7E-03

EthyL benzene( b)

Toluene(b)

Xytene(b)

Acetone

Exposure Pathway :

TPII

0.11 I. Liver, kithey IRIS 2.4E-04

0.3 N Haenatotogicat IRIS 3.OE-04

2 H Hyperactivity, IRIS &OE-0S

Decreased body wgt.

0.1 L Liver and Kithey IRIS 5.3€-OS

on of SoiL

I
I
I
I
I
I
I
I
I
I
U

1

I
I
I
I

0.11 1 Liver, kithey IRIS 1.8€-OS

0.3 N hiatoLog5ca( Ills 2.3E-OS

2 H Hyperactivity IRIS
Decreased body wgt.

6.0€-06

0.1 1 Liver art Kió-icy IRIS 3.9€-OS

(a)- Conservative estimates of COIs for IPH indicator ccpotxds were obtained based on estimated
concentratione of ethytbenzene, toluene, and xytene in JP-4 jet fueL of 0.37%, 1.3%, and 2.3
% respectiveLy (Air Force Engineering and Service Center 1988). These estimates are based
on the concentrations of these coapc'.nt in fresN JP4 Jet fueL. It is expected that COla
for these carçiotzids f run soil concentrat I otis wit L be tower than these estimates oae to
voLatiLization, leaching, rtnoff, and other toss proCesses in the soil.

(b)- the basis for seLection of these ccrrpoats as TPH irdicator ccaçoists at the Pot, storage yard
is given in SectIon 5.02.1.

(C)- Exposure scenarios art asswutions used in calculating 0! are suriarlzed in TabLes 5-11 0 art 5-12
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Table 5—10
SUMMARY OF PUBLIC HEALTH EVALUATION

FOR FOUR IRP SITES
AT RICHARDS-GEBAUR AFB, MO

I

SITE j RNE TOTAL
SITE CANCER

RISK

RIIE SITE
HAZARD INDEX

FOR
LEAD

BI4E SITE
HAZARD INDEX

FOR
LIVER TOXINS

North Burn Pit l.7E—09 2.BE—02 5.SE—09

Oil Saturated Area 2.1E—06 7.SE—02

Hazardous Waste
Drum_Storage

l.OE—06 3.8E—07

POL Storage Yard 4.3E—07 2.6E—04

Total 3.5E—06
I

l.1E—0l 2.6E—04

= Reasonsable Maximum Exposure
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TabLe 5-11 E

References for Parameter Estimates used in CalcuLation of Qfls at

Richards Gebaur Air Force Base

1) See Section 5.03.3 - Estimation of Exposure Point Concentrations

2) Total surface area for hands and arn - Exposure Factors H&ook

U.S.EPA 1989, office of HeaLth and Envirorinentat Assessment

3) Massachusetts DEQE 1988 Interim Guidance for Risk Characterization

Office of Research and Standards

4) Based on data reviewed by the Agency for Toxic Substances and Disease Registry -

ToxicoLogicaL Profile for Lead, ATSOR 1989.

5) Based on data reviewed by the Agency for Toxic Substances and Disease Registry -

ToxicoLogicaL ProfiLe for Benzene, ATSDR 1989.

6) Risk Assessment Guidance for Superftrid - Votune I - SupplementaL Guidance
Standard Default Exposure Factors - Interim FinaL - U.S.EPA, 1991, Office of

Emergency and RemediaL Response
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TABLE 5-13 37

U
Estimated Concentrations of CaPAH's and Benzene in Selected Petroleum Products

I
Product Total CaPAH's Benzene

I (ppm) (% vol)

I Ci-udeOil 12;263 0.2

' Gasoline (regular) 93 1.1 - 2.9

Gasoline (high octane) 7.4 -

I Gasoline (low octane) 1.7 1.1 - 2.9

I
Gasoline (unleaded) - 0.6 - 23

Petroleum naptha - 0.2

Fuel Oil No. 1 (jet fuel) 0.15 -

I Fuel Oil No. I (kerosene) 0.05 -

Fuel Oil No. 2 (heatinj oil) 4.0 -

Fuel Oil No. 2 (diesel oil) 0.7; 0.03; 37.3 -

I
Fuel Oil No. 6 (Bunker "C") 329

Lubricating Oil 03 -

Fresh Motor Oil 0.2 -

I Used Motor Oil 5.8 -

Used Motor Oil (> 5,000km) 303.6 -

Used Motor Oil (> 10,000 1cm) 466.6

From Stokman and Dime 1986. The original references from which the data were compiled are not
cited here.

I
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37 102ingestion (Tables 5—11 and 5—12). A total cancer risk of 4.3E—07
was calculated for the POL Storage Yard (Table 5—8). A total HI
for non—carcinogenic compounds of 8.OE—04 was calculated (Table 5—
9). It should be noted, however, that the calculated risk
estimates are based on the assumption that current conditions will
prevail at the site, and no future discharges of petroleum products
that would lead to soil concentrations exceeding the observed soil
TPH concentrations would occur. Should future discharges of
petroleum products occur at the site, the human health risk may
exceed the estimates calculated in this analysis.

5.05.2.5 Total of the Four Sites at Richards—Gebaur AFB

In order to evaluate the potential health risks for a single
individual that may experience multiple exposures to chemical
residues present at the four sites being evaluated in this
assessment, the cancer risks and relevant hazard indices were
summed to obtain a total risk for the four sites. The average
total cancer risk calculated for the four sites is l.4E—06, and the
calculated RNE cancer risk is 3.5E—06. The most significant
exposure to non—carcinogenic compounds at the sites is potential
exposure to lead. The total calculated average HI for lead
exposure the four sites is 7.6E—02, and the calculated RME HI is
1.lE—O1 (Table 5—10). It should be emphasized, however, that it is
extremely unlikely that the same individual would visit each of the
four sites on a daily basis for a period of 25 years, and,
therefore, the derived total cancer risks overestimate the
potential health risks to a given worker at Richards-Gebaur AFE.
Given that the sites are separated by large distances and exposures
for each site were based on a number of hours per day, it can be
shown that this multi—site exposure scenario is not reasonable.

5.05.3 Environmental Assessment

The Environmental Assessment of the four IRP sites on
Richards—Gebaur AFB is presented in this section. The assessment
was prepared based solely on the information presented in two
reports prepared by Ecology and Environment in July, 1988 (E&E
1988) and CH2M HILL in March, 1983 (Cl-UN HILL 1983). It is assumed
the data is accurate in these reports.

Richards—Gebaur AFB covers 428 acres. Much of the land around
the base is unimproved. The unimproved areas consist of annual
grassland communities composed of fescue, bluegrass, brome grass,
and clover. Small tracts of trees, consisting of honey locust,
maple, oak, and Osage orange, occur in some of the more isolated
areas of the Base. Scope Creek meanders near the Base for a half
a mile and has some small associated tributaries. The creek
receives stormwater runoff from the Base.

The purpose of the Environmental Assessment was to identify
the habitats and wildlife species expected to be present on—site.
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This identification process provides information regarding the
species potentially impacted by releases from the site which either
directly affect individuals or adversely affect habitats which
result in secondary impacts to wildlife populations.

The majority of the sites assessed in this report have very
little value to wildlife. These sites consist of large areas of
pavement, concrete, or gravel covering which prevents the growth of
vegetation for wildlife food and cover. The use of herbicides also
keeps vegetation in check. The lack of habitat diversity on the
Base limits the diversity of wildlife species. Wildlife reported
on the Base is limited to small mammals and song birds. No
endangered species are known to inhabit the site. Adjacent to
STOO5, a wooded and marshy area provides significant wildlife value
for several bird and mammal species. Each of the four sites are
discussed below.

5.05.3.1 FTOO2 — North Burn Pit

FTOO2 is 2.4 acres in size and is located at the top of a rise
at the northern end of a runway. The site is completely surrounded
by a chain-link fence with a locking gate and City of Kansas City
property. The majority of the site is covered with crushed stone
which was placed around a large round concrete pad where fire
training activities formerly occurred. The area between the
crushed stone and the fence is covered with grass which is
occasionally mowed. Runoff from the pad is directed toward a
bermed area at the eastern edge of the site where the water is
collected during storm events. The area outside of the fence does
not appear to be influenced by activities which were conducted
within the fence.

The existing site does not appear to contain any significant
wildlife habitat. The area is fenced which prevents access to any
large mammals and the concrete and rock—covered areas of the site
leave little room for vegetation and cover. The grassed area may
provide a food source for several bird species. However, there are
several more desirable feeding areas on the Base. Any releases
from this site would have very little impact on wildlife due to the
poor habitat conditions caused by the concrete and stone covered
areas.

5.05.3.2 55003 — Oil Saturated Area

SSOO3 is an area less than one acre in size which contains the
southeast corner of a fenced—in maintenance area. The area within
the fence is paved and contains a metal storage shed and a drum
storage area. More than one—half of the site is located outside of
the fenced area and is composed of flat grassland which is
occasionally mowed. A portion of the soil outside of the fence is
covered with gravel which was used to stabilize an area of oil
saturation. Some oil—stained ground is present at the edges of the
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I gravel. Storm water runoff is channeled through a ditch just west
of the fenceline. This ditch is dry most of the time.

I This site does not contain any significant wildlife habitat.
Much of the site is either paved or covered with gravel and,
therefore, does not have vegetative cover. Portions of the site

I
are not accessible to large mammals because of the fence. The
grassed areas may provide feeding habitat for some bird species.
Burrowing mammals, such as mice, could enter the stained soil

I
areas. However, the limited food source and lack of cover in the
immediate area do not make this a favorable location for small
mammals. Storm water runoff from the site enters a drainage ditch
which is sometimes dry. No contaminants were detected in sediment

I
or surface water samples from this ditch. Based on the analytical
data, the ditch sediments and the surface storm runoff are not
impacted by the stained soil on the site and, therefore, would not
affect wildlife utilizing these areas for food or cover.

5.05.3.3 SSOO4 — Hazardous Waste Drum Storage

I SSOO4 is located in the northwestern edge of a three—acre
fenced in area formerly used for the storage of drummed waste prior
to disposal. The site is less than one acre in size and is paved

I
within the fenced area (eastern two—thirds) and covered with gravel
outside of the fence. The area outside of the fence contains a
drainage ditch which drains southeast toward scope Creek. The

i
ditch is dry most of the time.

This site does not contain any significant wildlife habitat.

I
The majority of the site is paved and therefore is not vegetated.
Portions of the site are not accessible to large mammals because of
the fence. The limited grassed areas may provide feeding habitat
for some bird species and small mammals; however, the limited food

I
source and lack of cover do not make this a favorable location for
small mammals. No contaminants were detected in sediment or
surface water samples from this ditch. Based on the analytical

I
data, the ditch sediments and the surface storm runoff are probably
not impacted by the stained soil on the site and therefore would
not affect wildlife utilizing these areas for food or cover.

1 5.05.3.4 STOO5 — POL Storage Yard

ST005 covers approximately 12 acres and contains an

I
aboveground tank farm comprised of three pump houses and four
aboveground fuel storage tanks. The majority of the tank farm is
covered with gravel. The tanks are surrounded by asphalt covered

I
earth berms. The southwestern three acres of the site are a
mixture of hardwood trees and a low—lying marshy area. Tree
species reported on the Base include honey locust, maple, oak, and

I
Osage orange. A variety of bird and mammalian species were
reported to inhabit the Base. Reported bird species include
sparrows, cardinals, quail, shrikes, brown thrasher, red—tailed

I
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I hawk, and prairie horned lark. Reported mammalian species include
rabbits, squirrels, muskrats, coyotes, opossums, and groundhogs.
Many of these species may be found in this portion of the site.

I
Topographically upgradient from the marsh is a four—acre man—made
stormwater retention pond.

U
The concern at this site would be the release of petroleum

hydrocarbons from the tank farm either by surface water runoff or
through the groundwater system. One major and several minor fuel
spills have been reported from this site and the integrity of the
pump house floor drain system is unknown (E&E 1988). In addition,
the tank containment areas are weathered and cracks must be
periodically maintained; iridescent sheens have been observed on

I
water in the marshy area and in the tank containment sump system;
and, petroleum hydrocarbons were detected in soils inside the tank
berms.

1 A surface water sample collected from the marsh did not
contain detectable levels of petroleum hydrocarbons when sampled.
In addition, a downgradient groundwater monitoring well did not

I
contain any detectable concentrations of petroleum hydrocarbons
when sampled. However, the presence of contaminated surface soils
and fractured containment areas in the tank farm present the
potential for these releases to occur.

The tank farm area does not provide any suitable wildlife

I
habitat since the ground is covered with either gravel or asphalt
and there is no vegetation present that may provide food or cover.
However, the wooded and marshy area of the site may provide food
and cover for a number of the species identified above. Releases

I
of petroleum hydrocarbons from the tank farm via groundwater
discharge or surface water runoff into the marshy area could impact
the flora and fauna of the marsh. The biota could be exposed to

I
contaminants via ingestion of water or by direct contact. In
addition, food sources for the biota could be impacted which would
result in a secondary impact to wildlife populations. Potentially
impacted food sources include insects, macroinvertebrates, fish,

I and aquatic plants.

5.06 ANALYSIS OP UNCERTAINTIES

I In any given risk assessment, there is some uncertainty about
the parameters used in calculating the CDI of a contaminant. In

I
order to ensure that the calculated risk estimate does not
underestimate the actual risk to human health and the environment,
Multiple conservative assumptions are made regarding the exposure
scenario. The actual risk to human health and the environment as a

I
result of contamination at a site, therefore, is expected to be
less than the calculated risk estimate. The following key
assumptions were made in conducting the baseline risk assessment.

I

I
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I a) Estimation of CaPAH Concentration in Surface Soils — For
most of the sites considered, acceptable analytical data indicating
the concentration of specific PAH's in the soils was not available.

'
The concentration of CaPAH's that may have been present in surface
soils was estimated based on published values for CaPAB
concentrations in different petroleum products (Table 5—13). As a

I
conservative measure, it was assumed that all the TPH's detected at
each of sites were from used motor oil, which has the highest
concentration of CaPAH's of all the petroleum products reviewed.
The published value reflects concentrations that would be present
in recently used motor oil. It is anticipated that actual CaPAI-!
concentrations in the soil would be lower than this estimate
because a certain proportion of the discharged PAl-i's would be lost

I
from the soil over time as a result of volatilization, runoff,
leaching, and biodegradation.

I
b) Estimation of Exposure Duration - It was assumed that the

same receptors would come into contact with chemicals at a single
site on a regular basis for 25 years of their life. In fact, it is
highly unlikely that the same individual would perform the same

I
activity consistently for 25 years. This means that the true
exposure duration for any one individual would probably be less
than 25 years.

I c) Estimation of the Number of Hours Per Day that Receptors
are Exposed to Contaminants — For sites 55003, S5004 and STOOS, it

I
was assumed that receptors would come into contact with
contaminated soil at each of the sites for a total of two hours per
day. This is considered to be a conservative estimate of potential
average daily exposure. It is expected that the actual exposure

I
duration per day would probably be less than this value.

d) Estimation of Dermal and Ingestion Uptake Factors - Dermal

I
and ingestion uptake factors were taken as the estimated absorption
factors for benzene. Benzene is a relatively well absorbed
hydrocarbon. The actual absorption factors for other petroleum

I
hydrocarbons are expected to be less than that for benzene. In
addition, the uptake factor for benzene was estimated based on
studies in which humans or animals were exposed to 100% benzene or
benzene solutions. The uptake of petroleum hydrocarbons adsorbed to

I
soils is expected to be lower than the uptake rate of liquid
hydrocarbon mixtures.

SECTION SiX - SUMMARY AND CONCLUSIONS

6.01 FTOO2 - NORTH BURN PIT

I Data from soil and water samples collected in the North Burn
Pit indicate that soils in the North Burn Pit are contaminated with
low concentrations of TPH's and lead. There is little potential

I for the significant migration of on—site chemicals via surface

I
101

I



I
37107

runoff, dust generation, volatilization, or leaching to
groundwater. The baseline risk assessment indicates that, under
current conditions, the site poses negligible risk to human health

'
or the environment since access to the site is restricted, use of
the site by human receptors is very infrequent, and the site does
not provide a favorable habitat or feeding area for potential

I
wildlife receptors.

6.02 86003 — OIL SATURATED AREA

I
Analytical data from soil samples collected at the site

indicate that there is a contamination of surface soils at the Oil
Saturated Area with lead and TPH's. Soil and water samples

I
collected at downgradient locations with respect to surface runoff
suggest that the contamination is confined to the immediate
vicinity of the oil—stained area at the site. An RNE cancer risk

I
for TPH exposure for workers at the site of 2.1E-06 was calculated.
It should be noted that this risk estimate was calculated under
highly conservative exposure assumptions, and has a very high
probability of overestimating potential health risks to workers.

I
Removal or isolation of the oil—stained soils would minimize the
potential for future exposures at 55003.

I
6.03 SS004 - HAZARDOUS WASTt DRUM STORAGE

The data from soil and water samples collected at the site

I
indicate that surface soils at the Hazardous Waste Drum Storage are
contaminated with concentrations of TPH's. The data suggest that
there has not been significant off—site migration of contaminants
from the site in surface runoff. An RNE cancer risk of 1.OE—06 was

I
calculated for 55004. It should be noted that this risk estimate
was calculated under highly conservative exposure assumptions, and
has a very high probability of overestimating potential health

I
risks to workers. A hot spot outside the northwestern fenceline
with relatively high concentrations of TPH in surface soils was
identified. Removal of this hot spot should be evaluated.

6.04 STOOS - POt STORAGE YARD

The data collected by the USACE indicate that surface and

I
subsurface soils at the POL Storage Yard are contaminated by TPH's.
The likely source of the TPH's is JP-4 jet fuel or fuel oil
discharged from the fuel storage tanks and spillage during fuel

I
transfer to tankers at the fuel transfer stations (E&E 1988).
Based on current conditions, a lifetime cancer risk of 4.3E—07 was
calculated for workers exposed to contaminants at the POL Storage

I
Yard. This suggests that, based on the available data, soil
contaminants present at the POL Storage Yard do not currently pose
a significant risk to human health. The data from soil and
groundwater samples collected by E&E and O'Brien & Gere at the POL

I
Storage Yard suggest that there had not been a significant
migration of contaminants to groundwater or to surface water via

I
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I surface runoff. However, the groundwater at the site is relatively
shallow and there is a potential for on—site contaminants to
migrate to groundwater and discharge to the creek. In addition,

I
contaminants may discharge to the creek in surface runoff. The
potential discharge of contaminants to the creek may have an
adverse effect on biota in the creek and marshy area, and other

I
organisms that utilize the creek and marshy area. Control of
potential future discharges of petroleum products to soils at the
POL Storage Yard would diminish the potential for adverse

I
environmental impacts related to activities at the POL Storage
Yard.

I

I

I

I

I

I

I

I

I

I

I

I

I
103

I



I
37 109

I REFERENCES

Air Force Engineering and Services Laboratory, 1981, Analysis and
Environmental Fate of Air Force Distillate and High Density Fuels,

I
Engineering and Services Laboratory, Tyndall Air Force Base,
Florida 32403.

ATSDR 1989, Toxicological Profile for Polycyclic Aromatic

I
Hydrocarbons (draft), Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, Atlanta, GA.

l
ATSDR 1989, Toxicological Prof ile for Benzene (draft), Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service,
Atlanta, GA.

I ATSDR 1988, Toxicological Prof ile for Ethylbenzene (draft), Agency
for Toxic Substances and Disease Registry, U.S. Public Health
Service, Atlanta, GA.

I ATSDR 1988, Toxicological Prof ile for Xylenes (draft), Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service,
Atlanta, GA.

ATSDR, 1987, Toxicological Profile for Lead (draft), Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service,

I Atlanta. GA

Bodek I., Lyman W.J., Reehl, W.F., Rosenblatt, D.H., 1988,

I
Environmental Inorganic Chemistry: Properties, Processes, and
Estimation Methods, Pergamon Press, New York, NY

I
Callahan, M.A., et al., 1979, water Related Environmental Fate of
129 Priority Pollutants, U.S. EPA, Office of Water Planning and
Standards, Washington D.C.

I Dragun 1988, Organic Chemical Biodegradation in Soil, in The Soil
Chemistry of Hazardous Materials, Hazardous Materials Control
Research Institute, Silver Spring, Maryland.

I Ecology and Environment, 1988, Installation Restoration Program
Phase II Confirmation/Quantification Stage 2, Final Report for

I
Richards—Gebaur Air Force Base, Missouri

BEAST, 1991, Health Effects Assessment Summary Tables, USEPA OSWER,

I

NTIS PB91—921l99

IRIS , Integrated Risk Information System — USEPA on—line database

I
Klein, S.A., Jenkins D., 1980, The Quantitative Analysis of the
Water Soluble Fraction of Jet Fuels, Water Research, 15, 75-82.

National Library of Medicine, 1989, Hazardous Substances Data Bank,

I



I
37 110

I Lead, HSDB #0231.

Paustenbach D.J., 1987, Assessing the Potential Environment and

I
Human Health Risks of Contaminated Soil, Comments Toxicology, 1,
185—22 0.

Stokman and Dime 1986, Soil Cleanup Criteria for Selected Petroleum

I Products, Risk Assessment.

USEPA 1977, Air Quality Criteria for Lead, Office of Research and

I
Development, Washington D.C.

USEPA 1982, PAR Ambient Water Quality Criterion for the Protection

1
of Human Health -Preliminary Draft, prepared by Environmental
Criteria and Assessment Office for Office of Water Regulations and
Standards, USEPA

I USEPA 1984, Estimation of the Public Health Risk from exposure to
Gasoline Vapor via the Gasoline marketing System, Draft, Office of

I

Health and Environmental Assessment, Washington D.C.

USEPA 1985, Chemical, Physical, and Biological Properties of
Compounds Present at Hazardous Waste Sites, prepared by Clement
Associates, 1515 Wilson Blvd, Arlington, VA, 22209

I

I

I

I

I

I

I

I

I
105

I



I
I 27111

I
I
I
I
I
I ____________________________ ____________________

I
I ___________________________ ___________________

I ____________________________ ____________________

I
____________________________ ____________________

I
I
I
I
I
I
I

SiTE iDENTIFICATION CODE CROSS-REFERENCE

Early on during the Installation Restoration Program, sites
were identified by various names and numbers, depending on the
description the contractor selected. During the latter part of
this RI, all the sites were given Official identification codes and
names. presented below are the official names of the sites in this
study and various aliases the reader will come across in the
appendices.

OFFICIAL NAI4E ALIASES

North Burn Pit, FTOO2 * North Burn Pit Area
* Burn Pit Area
* Site 6

Oil Saturated Area, 35003 * Site 9

Hazardous Waste Drum Storage, SSOO4 * Hazardous Waste Drum
Storage Area

* Site tO

POL storage Yard, STOOS * POL Storage Area
* POL Storage Yard Area
* Site 12
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I
ANALYTICAL PACKAGE

I

I.

Rjchards—Gebaur Air Force Base

Belton, Missouri

Volume 1 of 1

I

Sediment and Water Samples Collected August 7th—lOth, 1989

I

I Prepared for: O'Brien & Gere Engineers, Inc.
• 5000 Cedar Plaza Parkway

Suite 211

I
St. Louis, Missouri 63128

Prepared by: OBG Laboratories, Inc.

I
1304 Buckley Road
Syracuse, New York 13221

I
I Authorized__________________

Date _________

I Reviewed -

Date 9-i/-fl

I
I

I
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I NARRATIVE

Introduction/Analytical Results

I
This Report sununarizes the laboratory results for seventeen solid
samples and ten water samples collected from the Richards-Gebaur
Air Force Base in Belton, Missouri. The samples were collected by

I
O'Brien & Gere Engineers, Inc. and analyzed by 080 Laboratories,
Inc. for total metals, volatile organics, polynuclear aromatic
hydrocarbons, and percent solids. The analytical results are
reported in Section 1 on standard laboratory report forms.

I Chain of Custody/Laboratory Chronicle
The samples were collected at the Richards—Gebaur Air Force Base
in Belton, Missouri and shipped in coolers by Federal Express to

I
OBG Laboratories, Inc. in Syracuse, New York. The chain of
custody forms documenting this transfer and the case file which
describes the condition of the shipment is presented in Section
2.

1 When the samples were received by the laboratory, the sample
coordinators inspected and processed the samples for analysis.
The samples were then viaced in a walk—in cooler and were signed

I
. in and out by the chemists and technicians performing the tests.

The sample control record which documents this process is also
included in Section 2.

I Methodology
The following references were utilized to perform the analyses:

I
PARAMETER METHOD REFERENCE
Metals Digestionsolid 3050 (1)

water 3010/3020 (1)

I
Arsenic 7060 (1)
Selenium 7740 (1)
Mercury 7470/7471 (1)
All Other Metals 6010 (1)

I
Volatile Organics 8240 - (1)
Polynuclear Aromatics 8270 (1)
Percent solids 209? (2)

1 1). Test Methods for Evaluating Solid Wastes,SW—846
Third Edition, November 1986

I
2.) Standard Methods for the examination of Water and

Wastewater, 16th Edition 1985

I

I

I
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I
Quality Control
The 9uality control program included matrix spikes, matrix spike
duplicates, duplicates, surrogate recoveries, and method blanks.
The results are summarized in section 3.

Raw Data
The raw data was not required for this report. The raw data
will be kept on file for five years.

I

I
I
I
1

I
I
I
I
I
I
I
I

I
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________ Purgeabte
Priority PolFutants

LABORATOflIES, INC.

• SAMPLENO. 18768 DATECOLLECTED 8-7-89 flATERECD. 8—8-89 DATEANALYZED 8-11-89

Bromomethane__—_____________________ _______;2-_Tr:chloroethene- -
-_I

Vlnytchlorfde t-.s
—'-.—'r

ra--4 Benzene,rr'J -1- - -fl-- -
Chioroethane Dibromochioromethane - - - -r— ---S

MethYlen1cfllodde_j__* .j 1.1,2-Incifioroethane

il-Dichioroethene c'-t,3-Dichioropropene -
- - --

- .t- -- —.. - —flflr r—-- - —- — —

:11-O1cflloéoethane .-' :'-, 2-Chioroethylvinyl ether <13.
- -r'-——-—'-—-r—-—— —r--—-— —— —--c.——-

t-1,2-Oichloroethene Brornofonn -
- - — - -- •---- -. <6.. - - -fl-. ._ -•s• -——— s23-, ..—— -

Chlorofon,t-.--- .. 11 2 2-Tetrachioroethane'I'W%' r' -r—- '— -——r—— -w
1,2-Dichioroethane IettacNoroethene

- - - - -
2• —--.'n — -

. ;-' Toluene
-

Carbon tetrachioride Ctttorobenzene - - - '- - - --_ — 'r-rrr,----.--- a- .-_,-_. - --— ..&--— - - ..
Bromodichloiometharte - -.. 4 Ethylbenzene- —-———-a. --
1.2-Dichioropropane — . ,

Methodology: Federal Register—40 CFR.

Comments:

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate -

4-Methyl-2-pentanone
2-Hexanone

Styrene

I
I
I

OBG Laboratones. inc., an OBnen & (3ere Limits Company
Box4942/ 1304 Buckley Rd. /Syracuse, NY 13221 / (315) 457-1494

Autho rind: 92?4fht IC! ,tda
Dale: September 6. 1989

I — — ——

I
CLIENT

DESCRIPTION

S6S1 Soil

U.S. ARMY CORPS OF ENGINEERS JODNO 3068.016.517

Richards-Gebaur Air Force Base

I
I
1

I
I
I
I
I
I
1

I

Part 136. Octobec26. 1984

<13.

<6.

UNITS: pg/kg dry weight

<6.



- 119
12 EPA SAMPLE 210.

VOLATItE QRGANZ ANALYStS DATA ______________
TZNflTIVEI.Z tZflitfl j..taj CMP0CNDS I

• I
-

tab Name:
-

OBG lABORATORIES. INC. Contract: &oJ.Cftc.&7
..L --

tab Coda: Case Mo.: sas No.: ______ SDG No.: ______
Matrix: (soil/vater) SQL- tab Sample En: ___________
Sample wt/vol: S.c (q/mL) 6 tab File ID: -'
Level: (lcw/med) LC2)Li Data Received: - -

% Moisture: not dec. '.- —' Data Analyzed: C) /
Column: (pack/cap) _____ Dilution Factor: I

a onaN'rAnoN TINZTS:
Nunber TICs tound C) (ug/t or ug/Xq) l'c ';

I I I I
CA.S NV1IB I CQWOtND NAIW I RT ES?. CONC. Q

I I I I
1.________ I ___________________ I _____ I _________ I ___ I.-12. I ______________I ____I______ I __I

(3. ________ I ___________________ I _____ I _________ ___14. I ______________I____I ______I__Is. I ______________I ____I _______I__
6.. I______________ ____ _______ __7.________ I ___________________ I _____ I _________ I ___Is. I ______________I ____I _______I__

I 9.— I ___________________ I _____ I _________ I ___ IIto. I ________________I ____I _______I ___I
l1.i__ __________ I _______________________ I______ I ___________ I ____liz. I I I I__I
113. I__________ ___I I__
11.4. I _______________I ____I _______I___Its. I ________________I ____I_______I ___I
116. __________ I _______________________ I______ I ___________ ____
11.7. I ________________ _____ ________I ___________ I ___________________ _____ I _________ I ___ I
li—s. ________ ___________________ I _____ I _________ I ___ I
120. ____________ I _____________________________ I________ I _____________ _____I

121... __________ I _______________________ ______ i ___________ ____122. _______I ________________I _____I _______I ___
123. I______________ ____ _______ __

24.____________ I ___________________________ i ________ i _____________ i _____
125- I ________________I _____I _______I ___
126. I ______________i ____i_______ __
127. I __________________I _____I ________I ___
123. _________ I ____________________ I ______ I _________ I ___ I
129. ________I ___________________I _____I _________ I ___I
130. ________I ___________________ I_____I _________I ___
I ___________ I ___________________ I_____V

— I ___

FORM t VGA—nc L/37 Ref:.
-6

I



I £' T'f r3 1 0

<6.

________ Benzerie
- - —

Dlbromochioromethane -

tt2-Tnchloroethane -__.
7 c-t,3-Dichloropropene- -. - - -- -

-
-______ -

-z

Y:'_2ChloroemyMnyletherU2.
- Bromofonw . -

-
'

.r- <6.._____ — -.aa _. - - .._,.. .-.-.-— ...
1.1,2,2-Tetrachioroethane

- -. ... —-'. -.
Tetrachioroethene - - - - -

-
I':A Totuener. - - --

Chlorobenzene - ' -

_______ _!Y0rt. -

Xytenes. . -. -
-

—

Methodology: Federal Register—40 CFR, Pan 138, October28, 1984

Cammenth

Acetone

Carbon disulfide _____________
2-Butanone

Vinyl acetate
4-Methyl-2-pentanone
2-1-lexanone

Styrene

I
I
I

OBG Laboratones, Inc., an O'Brien &Gere Limited Company
8ox4942/ 1304 Buckley Rd. /Syracuse, NV 13221 /(315) 457-1494

Authoflzed: Z3C4I51L
- . - 7

0.1.! SeDteber 6. 1989

— —
LAOORATOPfl INC.

1

I
I

CLIENT_____

DESCRIPTION

U.S. ARI4Y-CORPS OF ENGINEERS

S6S2

Richards-Gebaur Air Force Base

Purqeable
Priority Pollutants

______JODNO. 3068.016.517

Soil
SAMPLE NO. 18769 DATE COLLECTED 8-7—89 DATE AEtD. 8-8-89

—CNoromethane7"Ctyi t-3-Dichioropropene

I Bromomethane

.DATEANALYZED 8—11—89

I
1

I
I

Chloroethane —%4J: 1:y:fl 1�6.YL
1,1-Dichloroethene

-".-,cr..rr ?-:--?
- t,1-Dlctiloroethane' .t- .: -'— ——'---— -I- - - --a—-c

t-1 .2-Dichloroethene

ChJoroform'-" — tr-— -—--—-—-- ... -Y.---,s.
1,2-Dichioroethane

- .----.-. }
.t1i-ThchloroethaneC'Th',-MC
Carbon tetrachloride

-

—

1 .2-Dichloropropane

2. — -

,1

UNITS: pg/kg dry' weight

<12.

<6.

<12.'
I
I
I
I

<6.



• 37121 1
12 EPA SAZIPLE NO.

VOLATflZ qRcAzlI ANALZSIS OAfl 'i ______________Trl'flnva2 ZEtIFXZZ cCOOCNOS a 1
Lab Name:

-
USC LABORATORIES. INC. Contract: &toICYo.S7 _____________I

-S

Lab Code: Case Na.: SAS Mo..: SOC No.: ______

Matrix: (sail/water)_____ tab Samfle tO: T?Tt''
Sample vt/vol.: 50 (g/-L)G tab File ID: ___________
Level: (lcwrned) LOLA) Data Received: o5 'o?

t Moisture: nat dec. 19 Data Analyzed: cc / S9

Column: (pack/cap) _____ Dilution Factor: / I
COMCBA2TCK CNITS

Number ttCs Ccuxid: (ug/t or txg/Xg)

I I — I I I

CS NC23 I COMPOUND NAME I UT I ESt. CONC. I Q I

I I I I

I I.._________ I ___________________I ______ I _________ I ___
2. I ______________I ____I ______I __I
3- I _______________ I ____I _______ I ___ I
4. I ______________I ____I ______I __I5- I _____________I ____I ______I __I

I6. _________I ___________________ ______ I _________ ___
I •7.._________ I ___________________I ______I _________ I ____ I
I 8—_________ I ___________________ I ______I _________ I ___ I19. I ______________i ____i ______ __ IIto. I________________I ____ _______ ___IIn. I I I I__I
Ii..2.__________I _______________________ I _______ I__________ I ____ I
11.3._________ I ___________________I ______ I _________ I ___ I
114. I ________________ I____ _______I___Its. I _______________I ____I _______I ___I
JIG. I _______________I ____I_______I ___I
11.7. I I ____i I___Its. j _______________I ____I _______I ___I
119. I I l• I I

120. __________ I ________________________ I _______ I ___________ I ____121. ______I ______________I ____I - I __ I
22. _______I ________________ ____ _______i ___

123..____________I ___________________________ I ________ I____________ I _____ I
124. ____________ I ___________________________ 1 ________ I ____________ I _____
125—__________ I _______________________I _______ I __________ I ____ I
I26. I __________________I _____I ________I ___ I

27. I __________________I _____ ________ ___I
:28. ________I __________________I _____I ________I ___129. ______I ______________I ____i ______I ___
130. ________I ___________________ _____ I ________i ___
I ______________________________________________ I _____________________________________________________________________________ I _______________________ I-.'

•
I ______________

roan I voA-'nc L/37 Rev.

I
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Soil

SAMPLE NO. 18770 DATE COLLECTED 8-7-89 DATERECD. 8-8-89 DATE ANALYZED 8-11-89

Trichioroethene _____
- Benzerle - - -r--e. . -

Chloroethane , , Dibromochioromethane -—• —
1.1-Dichloroethene c-1,3-Dlctiloropropena --'

- - -:-'-- -.
-- 1.1-DIchtoroethans - - - - - c - -. -- 5 2-Chloroethylvinyl ether <13.

—--—-——.—_— — — .a
— -.r— .—r——t_ —.

t-1,2-Dichloroethene

Tetrachloroethene___ _- .- —-.
LL7 Toluene_- ;_-'— - -.- -

Chlorobenzene - :. - -

-—t tr1
- Ethylbenzene flr,-4- -.

Bromornethane

wnytcrnønde:z
-r -

<6.

-
•

- .

.Chlorofortn. :•- - .---.••----
.

•

1,2-Dichioroethane

<6.

I
I
I
I
I
I

Methodology: Federal Pegister—40 CFR.

Commet

Acetone

Carbon disulfide
2-Butanone

Vinyl acetate
4-Methyl-2-pentanone
2-Hexanone

Styrene

I OBG Laboratones, Inc., an O'Brien & Gem Limited Company
8ox4942/ 1304 Buckley Rd./ Syracuse, NY 13221 /(315) 457-1494

I

I ________ .

Purcieable
Priority oirutants

I
CLIENT U.S. ARMY CORPS OF ENGINEERS JOBNO. 3068.016.S17

DESCRIPTION Richards-Gebaur Air Force Base

56S3I
I
I
1

I
I
I.

I
'-1,tt-TrichloroethaneL-:.m-, ;,

Carbon tetrachlorude

Bromodichloromethant-

1 .2-Dichloropropane

Pan 13t October 26. 1984

<13.

<6.

<6.

UNITS: pg/kg dry weight

Authorized: 7/t2444011 /Z2?
- September 6, 1989



c C:: 37 123
it EPA SAMPtZ NO.

VOLM'flZ C.RCANT ANALYSIS DATA sr _____________TZNflnvY tDE2flIrg 01IPOCtWS I
I—c-'r--tab Mama:

-
08(3 LABORATORIES • INC. contract: &o?.cvtc.&7 _____________i Itab Coda: Case Mc.: _____ CIC 110.: LOG No.: ______

Matrix: (soil/water)_____ tab Sample ID: I
Sample vt/va].: 0.0 (q/L) C- tab File ID: ___________
Level: (2.,ow/ied) Data Received: OSS9

% Moisture: not dec.______ Data Analyzed: oS/;" c
2

Column: (pack/cap) IPCL Dii.tztion Factor:

C0NCBATION UNITS ITumber TICs Cound: 2. - (ug/t at tzg/Xg) s

I I I . I II CS NUM3fl I coromm nzc Es'r. coc. I

I I I I
1. I ck'oo47rArcüe211Acz I 20 I I
2. I __________________________I (e.O I ____________I I

13— _________ I ___________________ I______ I _________ I ___
________ I ___________________ I _____ I _________I ___ IIs. I _____________I ____I ______I__ I16- I______________ ____ ______ i __Il- I _____________I ____I ______I __IIs. I ______________I ____I ______I__ II- I _____________I ____I ______I __I

11.0. ____________ I ___________________________ I ________ I ____________ I _____ I
12.2... _________ I___________________ I ______ I _________I ___Ill. I I___ ____I__
11.3. I_____________ ____ __
114. I_________________ I _____I ________I ___I
115. I _______________I ____I _______i___

1.6—__________ I _______________________ _______ __________ i ____ IIL7. I______________I ____I ______I __I—
123. I _______________I ____I _______I ___I
12.-s. _________ I___________________ I ______ I— I ___
120. __________ I ______________________ I _______ I __________I ____ I
122.. _______I ________________I _____I _______ i ___122. ______I ______________I ____I _______I __ I
123. I ______________I ____I ______I II
124. I______________ I ____I _______I __I

25. I _________________I _____I ________I ___ I
126. ________I __________________ _____ ________I ___I
127. I __________________I _____I ________I ___
las. ________I __________________I _____I ________I ___I129. _______I ________________I _____ I _______I ___

_________I ___________________ I ______I _________I ___ I
I ________________________________________ I ___________________________________________________________________ I ____________________I?

—
I ___________

X Qw.ar& 'i-) CA...

FORM t VOA-flC 1./37 Re':.

I



F.- "a.c1:.

-—

Benzene

Chioroetharie - , , Dibrornoctiloromethane - - -
- -

_________�6._Jli2tnchloroethane

Carbon totrachloride
-r — -

Bron,odlchloromethane' :- - -
- _s__._______- ___J -

_:t?P9!?EL0Pfl!.. JC--_
Bromoform- - - - <6.-

I

1

I
I

Methodology: Federal Register—C CPA. Past 136. October 26. 1984

Comments:

<12.-

<6.

<12.

<6.

OBG Laboratones. Inc.anO'Brien & GereLimited Company
90*4942/1304 BuckleyRd./Syracuse, NY 13221 / (315) 457-1494

UNITS: pg/kg dry weight

Authorized:

n.. September 6, 1989
-11

I
I
1

I

—- —
LA8ORATCR

CLIENT_____

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

37 124

Purqeable
Priority Pollutants.

JOONO. 3068016.517

Richards-Gebaur Air Force Base

5951 Soil

Bromomethane

SAMPLENO. 18888 DATECOLLECTED 8889 flATEREC'D. 8—10—89 DATEANALYZED 8—14—89

. 'c-t r- fl. 7-'- - — .., -a•.-,
CC!ilorbrnethani t-1,3-Dichloropropene <6.

:, ;C-, •Vlnvictttoride' I C -
—, z_C..k...hz1x!c.

I
1

1

I
I
I

1,1-Dichioroethene,— —4— . -_ -

11'Dlchloroethane ----- - --

t-1 ,2-Oichloroethene

1,2-Dichioroethane

1 11 2 2-Tetrachloroethane
- -

TetracNoroetheneLCrtz% — —. — --—----—.-—— s—'
- - ,. - Toluene - --- -

1 .2-Dichloropropane

- Chlorobenzene:
_____::ljTJjTLj

-1 - p

1

I
I
I

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl -2-pentanone
2-Hexanone

Styrene



37 125
— Lb._.1. ', .....

EPA SMWtZ NO.
VOLATILE_qacan ANALYSIS DAtA _______________

TtflAnvt.i2 Wflflhri.aa COZQOCNDS I II I—
LaJ Name: OBG LABORATORIES, INC. contract: &LoZ.CWa&7 I_____________I

LaCo4ó: Casa No.: SAS No.: SOG No.: I
Matrix: (saLt/water) '.)O L ta Sample ID: ___________

Sample wt/vol: S0 (gJmL)____ tab File ID: I

Level: (icy/mad) Locj Data Received: C? 017G

% Moisture: not dec._____ Data Analyzed: O'
Column: (pack/cap) IPtJC_ Diltition Factor: I

CCN1flATWN UNITS:
Number TICS found: C) (uq/L or tzg/Xg)

I I — I I II S NCZGfl COl'WOCND NAME I RT EST. CONC. I Q I

I I I I

2..________ I ___________________ I _____ I _________ I ___12. ______ I ______________I ____I ______I __
13. _________ I ___________________ I ______ I _________ I _________I ______________I ____I ______I __IIS. I _____________I ____I ______I __IjE. I ______________I ____I ______I __II- I _____________I ____I ______I __IIs. - I ______________I____I _______I __19. I ______________I ____I ______I __ I
12.0. I _______________I ____I _______I___ILL. I _______________I ____I _______I ___IL2 I I I I_
I2.— _________ I ___________________ I ______ I _________ I ___ I
114. I ______________I____ -i __Iji.5. I ______________I ____I ______I __
12.6. I _______________I I _______I ___
11.7. I______________ ____ _______ __I
118. I ______________I ____ I _______ I __Its. I I I____ __I
12.0. ________I _________________ _____ ________I ___
122.. _________ I ___________________ I ______ _________ I ___122. _______I _______________I ____I _______I ___
123. I _______________ ____i _______ ___
12.4— ____________ I ___________________________ I ________ I _____________ I _____
125. I ______________I ____I _______I __ I
126. I ________________I _____I _______I ___
127•. ____________ I _____________________________ I ________ I _____________ I _____ I
128. __________ I ______________________ I ______ I __________ I ____

29._________ I ____________________ I ______I _________ I ___ I —

0.________
___________________ ______ — ___

FORM I VOA—TtC 1/37 Rev.
- - 12

I



I .4.

Acetone <11.

I Carbon disulfide

2-Butanone

I Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

I
I

I OBG Laboratones, Inc., an O'Bnen & Gore Limited Company
Box 4942/1304 Buckley Rd. I Syracuse. NV 13221/ (315)457-1494

I
Authol

3P7 126- —a —
Loona mac.

U.S. AR14Y CORPS OF ENGINEERSCLIENT_____

DESCRIPTION Richards-Gebaur Air Force Base

5952 Soil

Puraeable
Priority oirutants

3068.016.517
-'OS NO. __________________

I
I
I
I
I
1

I
I
1

I

SAMP%.ENO. 18889 DATECOU.ECTED 8-8-89 flATERECD._8—tO-89 DATEANALYZED
8—14—89

crr' fl't t.: t 1W
<6.s!cLomethansL- s.t& J(_Sj13.OchIorooropene ____

Bromomethane f-Trfchloroethene - -- —____________— — -s__ — —-a--- - .' - - —*

- Vlnylchlonde. j,.. - ;_t4 Benzene- - — r.r:-.. .- -
Chloroethane • OibroMochlocomethane -

— .. — —-—-— z—f
flyjenecNodde C6. J112-Tncoroethane -
1,1 -Dichloroethene

::-.
t-1,2-Dichloroethene

Chtoroform :-'1.

—

—

1,1 1-Thcttlomethane -

Carbon tetrachioride

- - - - , ,-

iJ±Ch1ot2y1v1nY1 ether

____ rmotormC6s
1,1,2,2-Telrachloroethane

— -.—- — .— —.

Tetrachloroethene

Toluene - • . .-. --
Chlorobehthne - - - -

Bromodich)oromethaiie

1 .2-Dichloropropane

I Methodology: Federal Register—40 CFR. Past 13 October 26, 1984

Comments:

-

:L - Ethylbenzene - - -- -- .-. . - -/. - --. -- 2t-..
-

-. -'

UNITS: pg/kg dry weight

<6.

<11

<6.

1

Oat.:
3



37127 1
Z.i tz zn sar.z so.VOtAflLZ OGANI ANALYSIS DATA 5na& ______________Tfl1ZItELl tCENttn.u COMPCC2WS I

-

—

Lab tThma: aBC L&BORATCRXES, tNC. Contract: &icYCvto.S/7
-.

Lab Coda: Case Na.: _____ SM No.: SOC No.: ______
Maáiic: (soil/water) Sc (_ Lab Sample tO: - I
Sample wt/voL: 5.o (qJmL) C- tab File tO:
ravel: (low,'med) Lcn.4-) Data Received: p1'/,c I
% Moisture: not dec. P Data Analyzed: iS! n
column: (pack/cap) fcJc_ Dilution Factor:

ccuarr2ATIou UNITS: INunber tICS found: ______ (uq/t or i.tg/q) i
I I I

CAS NVMBZR I COXPCUNV N2IZ RT I ZST. COUC. I Q I
I I I I I

1. I_____________ ____I ______ I __(2.________I ___________________ I _____ I _________ I ___ I
I —________ I ___________________ _____ _________ ___4. I______________I ____I ______I__IS. I_____________ ____I ______ __I6. I______________I ____I ______I__7. I_____________ ____I ______I__S.______ ______________ ____ _______ ___9. I ______________I ____I ______I__ I10._______I ________________I ____I_______ I ___

i_i.. I __________________________I _______I ____________I ____Ii_2.__________ ( ______________________ ) ______ I __________ I ____ I
11.3. __________ I _______________________ I ______ I __________ I ____ I14. I ______________I ____I I __I

i_s. I______________I ____I ______I __I
1.6. _______________I ____I_______I ___17. I ______________I I I __LB. I _________________________I _______I___________I ____I19. _________I I____ __20. 1 __________________________I _______I ____________I____21. I _____________________________I ________I _____________I_____22. I ______________I ____I______I __23. I __________________________I _______I ____________I____
2.4... I __________________________I _______I____________ ____25. I ______________________________I _________I ______________I _____26. I __________________________ I _______I ____________I ____
VT. I ___________________________I ________I_____________ _____IS.________________I ____________________________________ I __________ I _________________ I ______19. ______I______________ ____I _______ __I30. ______________________________ _________I ______________I _____ I

_____________________________________________________________ I _________________V
—

I __________ I

FORM t VOA-flC 1/37 Re14

I



a 37128I 12 EPA SAZWLE NO.voxantz qRaanc A.tTh.flt$ DATA Sats. ______________TVVflTIVELZ IDatnnzu 0ZWOUNos II •1Lab Name: OBG lABORATORIES, INC. Contract: 3d.a7.oiwS7 I _____________I
Lab Code: _______ Case No.: su No.: SOC No.:•
tfatrjjc: (soil/water) Sm t z.ab Sample ID: _____________

I 3amp1s 'itmdt: ______ ___ Lab File Ii': -s':

ravel: (tow/mad) Data Received: c0'E9
1 Mo1_se: not Data Analyzed: O?!'.. 79

I Column: (pack/cap) PRC.L. oiltion Factor: I

I Number TICs found: C) -
(ug/L or tzg/Kg) U' ca CONCENTRATION UNITS

I I I I II as I CCZWCUND NAZIE I RT I £ST. COUC..
I QI I i iIl.________ I ___________________ I _____ I _________ I___ I12.______ I ______________I ____I_______ I __II -______ I ______________I____ I _______ I __14.________ I ___________________ I _____ I _________ I___(5.________ I ___________________ I— I _________ I ___6. I ______________I ____I ______I__I I .________ I ___________________ I _____ I _________ I___IS.________ I ___________________ I _____ I _________ I___ I19. I ______________I ____I ______I__a 12.0.________ ___________________

U 11.1...__________ I ______________________ I ______ I __________ I ____li.2.________ I ___________________ I _____ I_________ I ___ IIii. I I I I I1 114. I______________ I ____I ______I __IU I- I ______________i____ ______ __I(16.__________ I ______________________ i ______ I__________ I ____ I117. _____________ ____ ______I __II Its. I _________________I_____ I ________I ___• I19. I I I I__
— 120.__________ I ______________________ i ______ __________ I ____a (21. ______I ______________I____ _______ __I I• I ______________I ____I _______I__123.____________ I ___________________________ I ________ I_____________ I _____(24. I ________________ I _____ I ________I ___1 12$.______ ______________ ____I _______ __• 126. ________I __________________I _____I ________I___ I(27. I __________________i_____ I ________I ___ Ia 123. ________ I __________________I _____I ________I___• 129. ______I_______________I____ _______ ___130._________ I ____________________ ______ i_________ ___I

____________________________________________ I _____________________________________________________________________________ I ______________________
—

I _____________

1
7 ___ _

FORM I VGA-TIC 1/37 Re•:.I
I



S __— — ——• ___ _
LABORAWRa

CLIENT_____

I DESCRIPTION

37 129

- —"r
: Chlorobenzen.- - .—:;--

1
- - .. -: -i Ethylbenzene- - - -.

I
I
I

08(3 Laboratonn Inc.. an OBrien & Gere Limited Company
Box 4942 / 1304 Buckley Rd. / Syracuse, NV 13221 / (315)451-1494

Authorized: f1ih1'i(/iW 17
Oate SeDtember 6. 1989

1 U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base
5954 Soil

Purgeable
Priority Pollutants

.iOSNO. 3068.016.517

SAMPLE NO. 18891 DATE COLLECTED 8-8—89 A1E REC'D. 8-10-89 DATE ANALYZED 8—15-89

*•\ .JP fJ4z .t.tçr 'n' .-r--.ryfl'. -
LchIoromethant2iS !fa 13.D2

I TdchIoroetheI!e-

I
I
I
I
S

I
I

''t.-—
jVjnyiççIds Benzene

1 -.-— .— . -.,—-.--—,.- —--—.'—t—.—n—-—,
Chloroethane 4, ___I flcffloroethane ___ —
11 Duchloroethene ________ .
1 1-DFcbIoroethana ' -?. :--- 2-Chloroethylvinyl ether <12.

__________ — r?-.— -'-'r.—c,r,r - —-

t-1 2-Dichioroethene Bromofonn - —K6-. —- "rw- •t7- 7 rr7r tr'i
Chloroform — : — — — — 1 11 2 2-Tetrachloroethane—a-. ___________________ ______________ —r*—nw—,——7 -.. .— —.-,r. •—,
i.2-Oichloroethane TetrachIooethene -- :-', -- -_______ _____________ — .—..- —C--.—--

& ijj-Thchlornthano-
Carbon tetrachloride -

— .- -

Bromodlchlorometharie -

- - - - -'

_____ Toluene

1 ,2-Dichloropropane

Methodology: Federai Regsster—40 c, pa,t t36, Odocer a iga UNITS: jig/kg dry weightI Comments:

Acetone <12.

I Carbon digulfide <6.
— 2—Butanone <12.

I
- Vinyl acetate

4-Methyl- 2-pentanone
2-Hexanone

I

I
<6.



I!
vOt&T112 O.RGANI ANALYStS OAfl 5n

TEflATIVELY XDTI7flD tNOS

Lab Coda: case No.:
C-

Ma.trix: (soil/water) ,OjL.

Sample vt/vat: Sc' (g/mL) &

Level: (low/mad) LC.)
% Moisture: not dec._____
Column: (pack/cap) tPC4Y_

I./87 Rev.
2 -. 18

I

r'
'-4

tab Mama: OBG LABORATORIES. INC.

27 :30
EPA S.A2Wt.Z NO.

Copt.pct: 3cLoP.flcc.&7

SAS Ito.: SOG Ito.: ______
Lab Sample ID: ________
tab File ED: _________
Data Received: ________

I
I
I

Munber ttcs Cound: 0
C?S NttGfl ! -

ES?. CONC.

______ _______________ ____I_______
________ ___________________I ______ I _________

- - - I _______

—I
—I

Data Analyzed: OSu,.579 I
oi.ltxtion Factor: i

NcRATOM UNtTS:
(uq/t or ug/Kq) ______

I QI
______ __________I ____
______ _________I ____ I

_____________________ ,1

______ __________ I ____
______ _________ I ____ I

______________________ ___________________________________ .1

__________________________ _________________________________________ ________________ I

______________________ ___________________________________I
______________

_____ _________ I ___ I

______________________ ___________________________________I
____________________ __________ ____I

______ _________ I ____

______ __________ I ____ I

__________________________ _________________________________________ .1 ________________ I

______ __________I ____
______ __________ I ____ I

I
I
I
1

•

I

• I

1.
2..•3.
4•.5.
6..
7.
S..9.

10.
11.,
La.
13.
14.
15.
16.17
lS.is.
20.
21.
22.
23.
24.
25.
26.
27.
23.
29.
30.

I'

I

I I

I I

I

I I

i I

i
'

I I

I I I

L I
r

I I

I I I

I I I

L I I

[ I I

I I

I I

I I I

I I I

I I
—

I
I
I
I
I
II.,

FORM t V0A-flC



Chlomforn .:'e -
$,2-O;chloroethane

— j-.. —r r'* - .- .— .----'—-r r.n-n
t.t.1-flIthloroettana:
Carbon tetrachtonde

- -
- BromodichloromethanTe -

• 1,2-Dichloropropane -

(12.

I
<6.

37 121
Purgeable

Priority PolFutants

JOSNO. 3068.016.517

- - 19

i:.: c.

I ___ _
I LABORAThPtES INC.

-- CUENT U.S. ARMY CORPS OF ENGINEERS _______ _________________

a OESCRIPTION Richards-Gebaur Air Force Base
31251 Soil

SAMPLE NO. 18892 DATE COLLECTED 8-8-89 nATE REC'D. 8-10-89 DATE ANALYZED 8-15-89

'qc 'rtcr"' ,

icrnoro!pethana.s:..,. --- t-1 3-Dichloropropene <6
— fl- — ——

a Bromomeiflane Thctitoroethene . .
— '-F- -r-- .. - - -r-:-n::'T'.-aF,• Vinyt chlonde . "' Benzene-- __-z- - — __L_____.____ — _______

ChloroethaneI
______________ ___ ____ _____

___

I _______ __________

I

- — .t.—,r-__- ——

Methyterrnthki'jd — j'<C..— "."l ii 2-Trichioroethane

ichIowethene c.i;i ;;r-CTJ fl.3
:. t.1-C!ciiloroothane.-Tj-..- LZ--,,,Ll 2-Chloroethylvinyletfler <12.

t-1,Z-Dichloroethene .: Bromoforrn .- - •;.:,- <6. -- — ''_"r._, -—..Z....e..s-....'.t._.... a._...a...a
______ -T.:J 1.1.2.2-Tetrachloroethane- rfl—.

- tetracifloroethene - -
- -___ ___

- - r Toluene________ -

I!

<6.

Methodology: Federal Rogister—40 CFR. Part 136, October26, 1984

comments: . -

Acetone 18.

Carbon disulfide ____________

2-Butanone

Vinyl acetate _____________
4-Methyl- 2-pentanone ____________
2-Hexanone

Styrene ____________

08(3 L.aboratones, Inc..an O'Bnen & Gere Limited Company
Box 4942/1304 Buckley Ad. / Syracuse, NV 13221 / (315) 451-1494

I
I
I
I
I
I,
I

- "w'.rwp-.--.-..-—---r-. —
Ctllorobenzerie --—

- - Ethylbenzene.sJ
,_. _ _.._.

UNITS: pg/kg dry weight

Authoñzedt '23c&9JLIZ
_,_. September 6. 1989



Lab Code: _______

VOLAflLE Q1ZGANt ANALZSZS DAfl sas&i
1TATIVELZ xzarrlnw ccnoctms

Matrix: (soil/water) SOL_

Sample vt/vol.: _______

Level: (low/ned) LCt)
% Moisture: not dec.______

Column: (pack/cap) _____

1/37 Re':.- - 20I

tab Name:

lz
37 132

EPA SMGLE tic.

Case No.: SM No.:

—r

5.o (g/mL)C'

3?

USC LkBORATORIES. INC. Contract: &/c.C)i(c.&7 ________
SOC No.:

______ ta Sample tO: ________

_______ ____ tab File ID: _______

_____ Data Received: _________

_____ Data Analyzed: O 5Y

_____ Dilution Factor: _______

CONCENTRATOK UNITS:
______ (ug/t or ug/Xq) -c

I I

Zn. COtIC. I Q I

I I

_________I ___ I

Uumber tICS found: C)

CM NQE coz*cmit MANE

I
I
I
I
I
I
I
I
ii
I
I
I
I
I
I
I
I

1.
2.
3-
4.
5..6.

8.
9..

1.0.
1.2. -
La-
2.3.
14.
15.
16-
1.7-
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
23.
29.
30.

I I i
I I I I

I I I I

I I II

I I I I
I I II

I I I I I

I II

I I I I
I I I I I
I I I I

I I I

I I I I

I I I I I
I I I I I

I
I I• I I

I I I I I
I I I

I I I I I
I I I 1

I I I

i
I I I I

I i
I I I

I I I

I

I I
—

I

FORM I VOA—ttC



1 37 133

I,

1

I

- 12.

<6.

08G Laboratories, lnc.,'an O'Brien & Gereumited Company
Box 4942/1304 Buckley Rd./Syracuse, NY 13221 / (315) 457-1494

UNITS: pg/kg dry weight

AuthorIzed: .7t41 A. 1g'
•, September 7, 1989'

- — — -- a — —
LASORATOR UV

CLIENT_____

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base
S12S2 Soil

Purqeable
Priority Pollutants

JOBNO. 3068.016.517

SAMPLENO. 18893 DATECOU.ECTED 8989 OATEREC'D. &4089 DATEANALYZED 8-15-89

Vinyichiorida .a,j ,."

____________________ t-1.3-Dicrnoropropene <6.—
-

Bromornethano ________LTcrec-
a Benzene

Chloroethane . / - - Dibromochloróinethane --

- - - <6. ,jJJi I 2Tricloroethane
1,1-Dichloroethene .•- ______:' ?17t."- y-1.tr.j.1-Qlchlcroethane- -- — .—.—*-———- —
t-1 .2-Dichioroethene

1 T-Ci?-t '-X W.tn'c U
Chloroform -t -
L2-O'chloroethane

$ _________

I __ ______________

I
I _______________

1

I
_ ____ __________

I
I
I

_____________
_____

I
Methodology: Federal Register—C CFR, Pail 138. October26. 1984

Comments:

Acetone

I
Carbon disulfide _____________

-- 2-Butanone

I
Vinyl acetate

4-Methyl- 2-pentanone

2-Hexanone

I

-
-cl.tJ-trithloroethanr- '-:...;:J'.. a

Carbon tetrachionde
-

-- Bromodlchloromethana .--. -- — C-.. -

1 ,2-Dichloropropane

<12._j2-ChIoroethyiwnyIether ___
- Bromotortn"

1,1,2,2-Tetrachloroethane
-,- .. —

-
tetrachioroethene .

- J Toluene
- - -, -

Chlorobenzene - _____,,-— e,. Ethyfbenzene
—

- .— -- - -
Ft

<6.



37134
it EPA SAPtZ ito.

VOLATILE ORGAZ4I4 ANALZSIS DATA ss
T21TAij.vcJX IZaflInu COXPOUNES

MaXriX: (soil/water) _____

Sample vt/vol.: 6.0 (q/mL)cS

Level: (1atJ/ed) Loa
% Moisture: not dec._____
Column: (pack/cap)

' t4i'
—.1

Lab Mama: USC LABORATORIES, INC.

Lab Code:

Contract: 3da1y.&7 i ________

case ito.: SAS ito.:
_______ ______

1

SOC ito.: _____ I
Lab Sample W: ________
tab TUe It: _______
Data Received: Ic IC,'

Date Analyzed: C!) 9s
Diltttion Factor: ________

COUCZiCRATZC2I -UNITS
(uq/t or ug/Xq) .Ji.:I1.

aimNumber tIcs found: L'

CAS NUX8ER C0Z'WCCND NAIZ Err. CONC.

L.
2.
3.
4.
5-.6.
7..
8.•
9..

LO-
LL.
Li.
Li.
14.
15.
16.
1.7.
La.
19.
20.
21.
22.
22.,24.
25.
26.
27.
28.
29.
30.

I
I
I
I
I
I
I
I
I
I
I
1

I
1

i I I

I I I

I I I

I I I

I I I

I I

I I I

I I I

I I I

I I I

I I I I

I I

I I I

I I I

I I I

I I I

I I I

I I
I I I

I I
I I I

I I I

I I

I I I

I I I

I I I I

I I I

I

I I I

IQI
I ___ I

I ____ I

I ____
I ____ I

____ I

I ____ I___ I

I ____ I

_______________ I

________________ I

I ___ I

I _______________________ I

I ____
I ____ I

_______________ I

,1

__________________ I

I ____
I ___ I

_______________ I

I ____ I

_______________ I

I ____ I

I ___

FORM I VOA-ttC J'8-7'22 I

I



1
S. ,.-.

- ..! • 37 135

Purqeable
Priority Pollutants

U.S. ARMY CORPS OF ENGINEERS 0oNo. 3068.016.517

Richards-Gebaur Air Force Base

S12S3 Soil

1 ,1-OichforoethenerrWC c-%-- —•- -.-—-rr.

t-I .2-Dichioroethene

1.2-Dichioroethane

Toluene

-___
-.4 Ethylbenzene

.-A...t. _..m.___at,._v....__._n_.,_..,,.. 't '..t S%•?. v.rr.',t
• - )4denes -.. - - . . . -rs.t

33. S

<8.

UNITS: pg/kg dry weight

I Values flagged with a 11B" indicate that the. analyte was detected in the blank
as well as the sample.

I OBG Laboratories, Inc., an O'Brien & Gere Limited Company

-
Box4942/1304Buckley Rd. /Syracuse, NY 13221 / (315) 457-1494

I

LABORATORIES mac.

I ___

I __CLIENT_____

I
DESCRIPTION

-I

I
I
I

SAMPLE NO. 18894 DATE COLLECTED 8-9-89 DATE RECD. 8-10-89 DATE ANALYZED 8—16-89

Vinytchtonde ---" -

Chioroethane

?c.r.r2Wtc.....!.rrr r-W--c'
ChForomethane_ i t-l 3-Oichloropropene <8

Bromomethano - 'C-TdchIoroethenett;t. J-;-;c.C'
ic'1 Benzene

, , - D4bromochloromethane - - - -
-

r'-.----,--- — - —-c . . __..
Mejyenacfflond,,_____ L<8. J 11 2-Truchloroethane __Or'tT"''—.— Grr".--—

_______ ________________ _____ L c-1,3Dlchioropropeni - -:J- -- r-

2-Chioroethylvinyl ether . <1S.

Srcmotonn -- - - _____ .--.y:'C8. - - -- -i
____________________________________ ________ —. — —±-- _s. — -

I ?L2tiJ

'I
1t,j-Trichloroethane-
Carbon tetrachioride
- - rr.c'rt;. -. ,.cr-lrSrOmOdIchromthethans t - - -. - --

1,2-Dichloropropane

1.1 ,2.2-Tetrachloroethane

tetracflloroethene ,. -—-

I
-

Methodology: Fedora] Register—40 CFR. Pan 138. October 26. 1984

Comments:
-

Acetone

I Carbon disulfide

2- Butanone

I,
Vinyl acetate

4-Methyl-2-pentanone
2-Hexanone

I
-

<8.

Authorized:__Z'tf'MCIi('[
September 7, 1989

23



1" A21'42 1

ZPA S2liPtZ NO.
VOLATILE RGANICS ANALYSIS DATA sn ______________

TENtATIVELY IOtJTIPIZD COMPOUNDS I

Lab game: USC L&SURATORIES, INC. contract: &io?cnc.6I7 i _____________
Lab Coda: Case tic.: ______ SAS tic.: SDG No.: I
Matrix: (soil/water) Soi'.. Lab Sample ID: ___________
Sample wt/vol: "9,C) (q/tL) &, Lab File ID: ___________ 1
Level: C tcw/ed) LCt3 Data Received: 0€ /'.-!?
% Moisture: not dec. I? Date Analyzed: o-iL'2'?
Column: (pack/cap) _____ Dilution Factor:

C' CONCCRATICU UNITS:
Number TICs found: I' (ug/L or ug/Xq) a

CAS NUBB - COMPOUND )WG RT EST. CONC.
____ 11. t-'/;(01n { fl'eJc¼c C33? _________ ___ 1

I 2.______________ I
/

I J J —;-•

I 3.. I tA,t)tAI'tA_.d.lj I __________ I (C' ______
I 4.______________I ________________________________ I _________ I 19 _____ I

I _____________ I LIA)i'4rU.J) I J c-, I C I

I 6.____________ I ___________________________ I ________ go I_____ IL 7. 4o7,21O I h2O'pt-r 3-€-AL,.-2-n'L,j' I _______ Inc I ____
I ______________ I ' I)cic,tniaJ

J 3:c; _______________I C
I 9.__________ ________________________I _______ R--- ____Ito.________ __________________I_____ I ________ I _________I _______________I ____I _______I__Ill. I I I I_I
Ii...3.________ I ___________________ I ______ I _________ I ___ I114. __________________I _____ ________ I ___I115. I _______________i____ _______ ___IlIE. I _______________I ____i_______ ___117. I______________ ____ _______i __13. I ______________ ____I ______ __I
12.9. ____________ I___________________________ i ________ ____________ ____Izo. _______I ________________I ____I - I ___I
122..__________ I _______________________ I _______ I __________ I ____ IIZZ. I ______________I ____I _______I__ I123. I________________ ____i _______ ___124. I __________________I _____I ________I___125. __________________I _____I ________ ___126. I ________________i_____ _______i ___127. I __________________I_____ ________i ___I28. ________I __________________I _____I________ I ___129.______I______________ ____I _______ __120._______ ________________I_____ ________I _____________ I _________________ I _____ — I ___ I I

FORM 1 VOA—flC ]./37 Rev.
24

I



,-;

- -rr—-—- - - —----
Tetractiloioethene - -

____ - .-..
_________ - Toluene - r r-—-'r—v-—

Chlorobenzene. .-- -. - -______
Ethyibenzene ___

- Xylenes
- -

14. B
<6.

OBG Laboratories, Inc., an O'Brien & Gere Limited Company
Box49421 1304 Buckley Rd.ISyracuse. NY 13221 / (315) 457-1494 Dat.: September 7 • 1989

LABOPATOE

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base
S1254 Soil

37 137

Purqeable
Priority Pollutants

.308740. 3068.016.517

SAMPLENO. 18895 DATECOLLECTED 8-9—89 DATERECO. 8—10-89 DATEANALYZED 8-16-89

1,2-Dichioroethane

- fli-Tvlchloroethane -
Carbon tetrachlonde

- . r,'n—Lrw.?r. '.s—',.
- Bromodlchloromethane

1,2-Dichloropropane

1-

I _________

I ________________________ __________

I
______ ______ ______ _______

- - '' -T"7 TZ-Crc-'' -

t-1,3-Dichloropropene <6.- - rI Bromomethane Trichloretheiiet:. 1 ?- ---çc-.-' -n-rc-.- • - —
Vny!chloride- -' Benzene

— — - -
Chloroethane -Dibrornochloromethano - - -- '--:' —r- - — —

—

1,t-Otchloroethene I C-1,3-Dlchloropropene -
-

I
. -w-rr---- — — — -

1.1-Dictiloroethane -.
- - 2-Chloroethylvinyl ether <12.3

t-1,2-Dichloroetherie - Bromoforni -
- - -: <5•rv- 'f - —-——t--—-_-----—,i—--.-'-—'-l - — -

I -- Chloroform- L' ,:F- .' ----- 1,1.2.2-Tetrachloroethane______ - :.i-ss-- -

I
_____ _________

I
I Methodology: Federal Regstet—40 CF, Part 136. OctOber26. 1984

Comments:

Acetone

I
Carbon disulfide ____________

(6.

1

.UNITS: sgJkg dry weight

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

I
I
I
I

Values flagged with a "B" indicate that the analyte was detected in the blank
as well as the sample.

Authoflzet 25



CONCC2ATtQN mars:
(uq/L or uq/Kq) _____

IQI
I-;- I

——I

I -- I

I—v I

I I

I I

FORM : VOA-flC 1/87 Re':. I
26

- 37135
EPA SAliflZ NO.

VOLXLIZZ ORGANICS ANALYSIS DATA Safl
TtflAnvs.X WEVt'tFD cOZWOUNDS I — •I

Lab Name: OBG LASORATORIES, INC. Contract: 3d&.Cftc.&7 I

Lab Code: case No.: $AS No.: SIDG No.:

1

I
Matrix: (soil/Water) SOiL- ra sample O:

Sample wt/vot: £0 (g/nrs) G tab File Ii):

Level: C low/ned) i-Dc.-) Date Received: cE' c,) 1

% Moistre: not dec._____ Data Analyzed:
-

column: (pack/cap) (ACJC.. Dilution Factor:

Number ttCs found: 9.
cczwOUNt WAKE

'I

I
I
a

I
I
I
I
I
I
I
I!

I



1
.,. :. - -

37 129

7 t— ?rr-r--w. - . r
lthldchioroethana a- ____ __
Carbon tetrachiorude I Chlorobenzene - -

-•t—;.w—.. .,..— . 3
_____ _J Ethylbenzene

I'
Methodology: Federal Reguster—40CFR. Pan 136. October 26. 1984

Comments:

UNITS: pg/kg dry weight

I
I
I
I

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

S tyrene

<12.

<6.

<6.

I
I
1

OBG Laboratories. Inc.. an OSneri & Gere Limited Company
Box 4942/1304 Buckley Rd.J Syracuse, NV 13221 / (315) 457-1494

A titharl 'nil ,4;;;;,1e
Dat,: September 7, 1989

I _______
LA2OATOE

CLIENT_____

1' DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

S10S2 Soil

Purgeable
Priority Pollutants

______JOSNO. 3068.016.517

SAMPLENO. 18947 DATECOLLECTED 8—10—89 OATEREC'D. 8—11—89 DATEANALYZED 8—21—89

.22!9!2nthan! La.L-s..zt ai2- t-1 3-Duchloropropene <6

Bromomethane -- .tC.....XL.L.

1,1-Dichioroethene

I
I!

I
I
'I
I

-. V1n'rchIoride - !7-- '.<-- ,-, - - - -
Benzene

.-.--——. — —

—-. ---—-•"r— r'''-r —r
- or etae -

t-1 ,2-Duchloroethener
Ch$orofonn-. - . - ':- . -'

- -- —---. -- _ IS. z-..a..
1,2-Duchloroethane

t1,Soichioropropene

2-Chloroethylvinyl ether <12.
- -----.-r- ----S- —

- Bromoform - - - - -
- (6.

1,1,2,2-Tetrachloroethane

Tetrachioroethene - -

Bromodlchloromethane. -
- -

1 .2-Duchloropropane



I
1.137

R:4

I

04: 37 140
• EPA SAXIflZ NO.VOLATIZZ_QRGANIc MAflfl DATA sacgttPrAnvtz tDtflpn CozwoQms

I rVc,-, •tab ?(ame: CBG LABORATORIES, INC. Contract: 30.S7 ••4

-Lab Ccdó: _______ Can Na.: _____ SM No.: ______ SOC tic.: ______Matrix: Csoi.t/watsr &5 c. tab Sample ZC: T
Sample wt/vc].: 5.O(q/mL) ( tab File It: _93'
rave).: (lcw/iaed) Lj)L.J Data Received: cc
% Moisture: not dec. / Date Analyzed: )1' i
Column: CpacSc/cap) £1CIC. Dilution Factor:

a CONCETRATION QTS•Number TICs eound: C) (uq/t or tzg/Xq) -,

S NUMBER

___ I ____

—
=1

I 1.

I 4.
I 7.
I 8.I 9..
(12.
113.
I 14.

2.5.
I 16..
I 1.7..
I 18.
I 19.
I 20.
(21.
1 22.
I 23.

24..
(25.
I 26.
I 27.
I 28.
I 29.
I 30.

1

I
I
I
I
I
I
1

I
I
I
I
I
I
I

I I ICCMPCQND NAME I R EST. CC&C. j Q
I I—
I _____ 1 ________ I ___
I _____ I _________ I ___ I
I _________________ i.__.. 1 __________
I _____ I_________ I ___ I
I _____ I _________ I ___ I
I _____ I_________ I ___ I
I _________________ I_ I __________
_________________ I ____________________________ I __________ I—

I •I• I ____
____________________________ I __________

F _________________ I __________I ______ I _________ I ___ I
I ______ I _________ I ___ I
I _____ I _________ F ___ F
l _________________ r_....._____ I __________ I
I _______________ I__..____ I_________ I
1 ___________________ l__._.____ I ____________ II_____ I _________I___ I
I _______I• I ____ I
I ______ I _________I___
I ______ I _________ I ___
I ______ I _________ I ___ I
I ______ I __________ I ____ I
I ______ I_________ I ___
I ______ I _________ I ___ I
I______ I _________ i ___
I _____ I _________ F ___ I
1______ 1 _________ I ___ I
I ______ I _________ 1 ___ I
I ______ I __________ I ___ I

_7I/
—

I _______ I

EORI( I VOA-.flC



--— — —
LA2ORATCR INC.

CLIENt

DESCRIPTION

Methodology: Federal Register—40 CFR, Pan 136, October 26, 1984

Comments:

90. B
<24.

<24.

.._.JOB NO.

<24. -
c—t3-Clchloropropene -- -. ,

- - . 2-Chloroethylvinyl ether <47.
a—.— I— '" - - — ..—,--— —.— .— —

1,12,2-Tetrachloroethane -
Tetrachioroethene - . - -

-- —------ -

t-iJluene- Chlorobenzene -
, -- -

—.

Ethylbenzene -
____________ Xylenes

-

-, . - -
-

- -
- ——— ..—

UNITS: pg/kg dry weight

Authoflzed: 3 5
Date: September 7, 1989

U.S. ARMY CORPS OF ENGINEERS

37 141

Purgeable
Priority Pollutants

3068.016.517

Richards-Cebaur Air Force Base

S10S3 Soil

SAMPIS NO. 18948 DATE COLLECTED 8-10—89 DATE RECD. 8-11-89 DATE ANALYZED 8-21-89

c4r%-;J t-1 3-chloropropene ___ <24

Bromomethane _________________ ThchIoroethen, —
- yrc-r----j--" --

Vinyl chloride- C - -. .•\ - LJ Benzene— — — .....A..,.._.c. ______ __,____ __._...._.. —

Chioroethane ______ / -

-
1,1 -Q'ch loroethene

- -.-—;-:--
1.1-Dichloroethane- - :—- - -

—- _4_ - .
t-1 ,2-Dichloroethene

S ,2-Oichloroethane

: Tdc1oroethano_
Carbon tetrachlorude- -- -r - -
Orornodlchloromethan& - -• --- C - - -

-

I

I __
1

____________
I' __

I'
t _____________________ __

I
1 __

I ___ __
:1 __

I
I-

_____Acetone _____________I Carbon disulfide _____________

2-Butanone _____________I Vinyl acetate

4-Methyl-2-pentanone

I,

2-Hexanone
-

Styrene _____________
-

I
Values flagged witha"B" indicate that the analyte was detected in the blank

I as well as the sample.

1 080 Laboratories. Inc., an OBrien & Gere Limited Company
Box 4942/1304 Buckley Rd/Syracuse, NY 13221 / (315) 457-1494 _________________________________

1:

—. 1 ,2-Dichloropropane

<47.



9 I.— ,4os'

tab Mama: 080 LABORATORIES, INC.

Case No.:

Matric: (soil/water)_____
Sample wt/vat: I. 1 (g/mr4 C
Level: (low/mad) Low

% Moisture: not dec. 4

Column: (pack/cap) _____

SOG No.:

ta Sample ED: ___________
tab file ED:

Data Received: c ?,, gq

Data Analyzed: CS

DiZiation Factor:

1.
2.
3-
4.
5..
6.
7.
3-
9.

to -
11.
12.
L3.
14.
15.
16.
Li.
13-
19.
20.
21.
22.
23 -
24.
25.
26.
27.
23.
29.
30.

I I

I EST. CONC. I Q
I I

I______ __ I

_________________________________________ .1 ________________

___________________________________ .1 _____________

_________________________________________ ________________ I

___________________________________ _____________ I

_________ I ___ I
_________ I ____ I

_________________________________________ ________________ I

____________ ____I______ I__
_________ I ____ I

__________ ____I

_________ I ___ I

.1 _______________

FORZ( I VOA—flC 1/87

I
I
I

It
VOLATILZ_OBGANI ANALYSIS DATA sat-jTnrnnvtJ..X tZtltIPD cOZ'WOCNDS

Lab Code:

EPA SAMPLE NO.

contract: 3oo2,cve.&7

SXS No.:

&umber TICs found: pm.

CAS NW4BEIt

C0N1TRA!rION UNITS:
(uq/t or zzq/Xq)_____

I

COM

I
1

I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I I

I I I
I .I I

•1

I
I

I
$

I
I

I —

I
1

I
II

I I I

I I I

I I I

I I
1 I I

p I I

I I
I I I

I I

I I

I I I I

I I

I I

I I —

I I I I

I I

I I I

I I I
I I 1!



U
.

S10S4 Soil

I SAMPLENO. 18949 DATECOLLECTED 8—10—89 nATERECD. 8-11-89 DATEANALYZED 8-21-89

To trac h to roan en a-. .-- — —- -—
Toluene- ... a,,_

I Chlorobenzene. - - -

• - - I Ethylbenzene-.--rr.•--?-—-

Methodology: Federal Register—40 CFR. Part 136. October 26, 1984

Comments:

UNITS: pg/kg dry weight

I
I
I
I

Acetone

Carbon disulfide
2-Butanone

Vinyl acetate

4-Methyl- 2-pentanone
2-Mexanone

Styrene

- 87. B

<8.

<8.

Values flagged with a -"B" indicate that the analyte was detected in the blank
as well as the sample.

I Authorized: _________________________________

I,
September 7. iggg 7

I, = = — -
LA 20 RATORIES, INC.

CLIENT_____

DESCRIPTION

37 143

Purgeable
Priority Pollutants

u.S. ARMY tORPS OF ENGINEERS .JOSNO. 3068.016.517

Richards-Gebaur Air Force Base

I
.

LShlorornethane. :, !-.j>j;; C&a t-1.3-Qichloropropene - . <8.

Bromomethane I _____.Tnchloroethene ; - -'- C.•_ - .rtv ra.flI 't'-r,i
Vinyl chtorlde. ::- :--.-? Benzene2. —I Chloroethane

•,Methjeriechloride_•. ..

I i .1-Duchloroethene

1.1-Dichloroethine ,-._.. if ...:•..

t-i ,2.DichloroetheneS .---- . -—rr---e-.---. -v —.-.rI . - Chloroform — -

1.2-Duchioroethane

-, 1.1.1-trtctiloroethane '-'' ;!.- - - -
Carbon tetrachlorude — r
Bromodlchloromethan, -

I --.- ___
1 .2-Duchloropropane

______ Dibromochloromethane ._____

c-1,3-Dichloropropene - ' '— . —

S Bromoforrn- - <8.-
-tt_-,j 1.i.2.2-Tetrachloroethane

I
08(3 Laboratones, Inc., an O'Brien & Gere Urnuted Company
Box 4942/1304 Buckley Rd. /Syracuse. NY 13221 / (315) 457-1494 Dais:



37 144
EPA SAIIPLE NO.

VOZaTItE qRGAzC ANALYStS DATA sax _____________TV1TAnnLX IDtrflPtED OMPOUNOS I —

- I t1.'
Lab Name: OBG LABORATORIES. INC. Contract: 3dacnc.&? -

tab Coda: Case No.: SAS No.: SOC Na.:

Matrix: (soil/water) SC'_ a Sample tO: I
sample vt/vat: 3.3 (gJnL) CS tab File tO: ___________
Level: (law/mad) Data Received: CS' S
% Moisture: nat dec. 9 Data Analyzed:

Column: (pack/cap) _____ Dilution Factor: I
CQNFrBATt0N UNITS:

Tunber ttCs found: - (ug/t or ug/Xq) U' -

I I I I— I

( CxS NC1B I COMPOUND NAME I RT I EST. CONC- Q
I I I I I
I 1..________ I ___________________ I _____ I ________I___ I12. I ______________ ____I ______ ________I _______________ I ____I _______ I __ I
I .4.________I ___________________ _____ ________ I ___Is. I ______________I ____I ______I __
Is— ________ I ___________________ I _____ ________ I ___ I______I _____________ ____i______ __IS- I _______________I ____I _______I ___I(9. I ______________i ____i______ __I
110. I __________________I _____I ________I ___I- I _______________I ____I_______ ___
II..:.._________ I ___________________ I ______ I _________I ___
113. I__________ ___I I__
(2.4. __________ I _______________________ I______ I __________ ____
115- I I I I I

(1.6._________ I ___________________ I ______ I _________ ___I!
Il—i... __________ I _______________________ I ______ I __________ I ____

____________ I ___________________________ I ________ I ____________ I _____I

119. I I I I I

(20. ________I __________________I _____I ________I ___I121. ______I ______________I ____I ______ I __I12Z. _______J ________________ _____ _______I ___I23.__________I _______________________ I ______ I __________ I ____
24- I __________________I 1 ________I ___I

I25— I __________________I _____I ________I ___I
126. ________I ___________________ I _____I ________ I ___ I
127- I __________________I _____I ________I ___
(23. __________ I _______________________ I ______ I __________ i ____ Ilag. _______I ________________I _____I _______I ___I
I0_ ________I ___________________ I _____ I _________I ___
I _____________ I ______________________ I ,I'

— I ____ I

FORM VOA-.flc- L/37 Re:.
38 I



I- 37 145
Base/Neutral

Priority Pollutants

Oiethylphthalate <4300.
N-nitrosodiphenylamune

I-lexachlorobenzene

4-Bromophenyl phenyl ether

Phenanthrene

Anthracene

__________ 1
Oi-n-butyl phthalate

Fluoranthene

Pyrene
—- /

— Benzidine
<22000.

j Butyl benzyl phthalate (4300.
Bls(2-ethylhexyl)pflthalate

________ <8600.

______ <4300...

] Chrysene
Benzo(a)anthracene

3.3-Oichlorobenzudine

Oi-n-octyfphthalàta

Benzo(b) fluoranthene
— - - --

Benzo(k)fluoranthene

lndenb(1,Z3-cd)pyrene
T

S..—.

— — —
LABCRATOfl INC.

CLIENT_____

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS JOB NO.

_____Richards-Gebaur Air Force Base ____ ____ ______
Site 6 - un Pit Area -5651 Soil

3068.016.517

SAMPLENO. 18768 DATECOLLECTED 8-7-89 DATERECD. 8—8-89 DATEANALYZED 8-10-89

1.3-DicNorobenzene .: -,
- <4300-...

1,4-Dichlorobenzene

I
I
I
I!

I,

I
-I

a

I
I,

1!

I
I
I
p

p

I
I

1.2-Dlchlorobenzene- - - -.
——--7- - - -- — - -

Hexachloroethane -

Bis (2-chloroethyl) ether -

-

——-—--

815 (2-c'IoroisopropyI) ether
-.

N-Nltroscdl-n-propyiamine -

-

Nitrobenzene

Hexachiorobutadiene - - -
- ---i--.

1.2.4-Thchlorobenzerie

isophbrone - 1T
Naphthalene

Bis (2-chioroethoxy) methane - -

-

Hexach lorocyclopentadiene

Th-Chloroniphthalene - T
Acenaphthylene

Acenaphthenc-
— '._ tL. c.'t-aZsr...a —

--
-

—a

Dimethyl phthaiate

Fluorene
tZ6.0Ifl!tT0t0It1kntr4' *7L:L-

rätó K ITh
2, 4-Dinitrotoluene

t2oroneinidriicne -:'tr'r.-
- -. .

-j Oibenzo(a,h)anthracene
Benzo(g.h.i)pe,lene

N-Nitrosodimethyi Amine
- -

M.thodolcgy: Federal Register —so CFR. Part 136. October 28. 1984 UNITS: pg/kg dry weight

Comments: Elevated detection limits due to matrix interferences.

OBG Laboratories, Inc.. an O'Brien & Gere Limited Company
Box 4942/1304 Buckley Ad./Syracuse, NV 13221 /(315) 457-1494 Date: September 12. 1989 29



I, 'I .•.fl. 37 146

Acid
Priority. Pollutants

2-Chlorophenol (4 -

j 2,4.6-Tnchlorophenol <4300.
2-Nitrophenol 4-Chloro-3-methylpheno( 4,- —--—-----—- -
Phenol _____ _______ 1 2.4-Oirntrophenol <22000.

2,4-Dumethylphenol 2-Methyl-4.6-dinitrophenol

2.4-Olchioropheno! ________________- &. Ii _IPt - — —

4-NItropheno

Methodology: Federal Register — 40 CFR, Pan 136, October 26. 1984 UNITS: pg/kg dry weight
Comments:

Benzyl Alcohol

2-Methylphenol

4-Met hy lpheno I

Benzoic Acid

4-Chioroaniline

2-Methylnaphthalene

2,4,5-Trichlorophenol
2-Nit roaniline

3—Nitroaniline

Dibenzofuran

4-Nitroani line

<4300.

L
<22000.

<4300.1
<22000.

L
<4300.

<22000.

I
I

Elevated detection limits due to matrix interferences.

•1

'I
I

086 Laboratories. Inc., an Otnen & Gere Limited Company
Box 4942/1304 Buckley Rd. /Syracuse. NY 13221 /(315) 457-1494

Authorized:

Date: September 13, 1989 40

— — —- ————I
I
I

LABORATORfl INC.

CLIENT______

DESCRIPTION

U.S. ARIIY CORPS OF ENGINEERS JoeNo. 3068.016.517

Richards-Gebaur Air Force Base -____ --_____________________________

Site 6 — Burn Pit Area 5651 Soil

I
SAMPLE NO. 18768 nATE COLLECTED 8789-OATE REC'D. 8-8-89 DATEANALYZED 8-10-89

I
I,
I
I
I,
I
I
I
I



SENIVCLAT:Lz ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENT:FIED COMPOUNDS

37 14.7L

Lab Name: OBG LABORATORIES, INC. contract:gr.p,..c,, _________

Matrix: (soil/water) (CelL

sample wt/vol: 30.0 (g/mL)___
Level: (low/med) £-.flu,

% Moisture: not dec. 3 dec.

Extraction: (SepF/Cont/Sanc)

(Y/N)AL ____

SAS No.:

Lab Sample ID: I)4t&-.. I
Lab File ID: --

Date Received: _________ I
Date Extracted: OJQ hi

Date Analyzed: _________

Dilution Factor: Ia

FORM I SV-TIC 1/87 Rev. I
411

Lab Code: Case No.:

EPA SAZ;:z :::.

I
I
ISDG No.:

GPC Cleanup: pHr7,p

Number TICs found: 5-

CAS NUT1BER

CONCE2JThATION UNITS:
(ug/L or ______

COMPOUND NAME RT I EST. CONC.

I—

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I-

I
I

1

I
I,

I
I
I
I

iJt.)KkJsLAJt-J
I I rig I

I I /L.4cI I

I I I3I I I9oca
I I t2.1S I annn
I I I
I I I
I I I

I I

I I II.. I I
I I I
I I I
I I I
I I I

'

I I

I

I I I

I I I

I I I
I I I

I I I
I I

I I I
I I I

I I I
I I I

I I I

IQI
I I

jJ. I

II
I I

I I I

I'4d I



I!

4-CbIààjhéñyf phenyl ether

2.4-Dinitrotol ue ne

tzoIphenyIhyarazIne -

27 148

I
I! COG Laboratones, tnc., an OBnen & Gere Limited Company

Box 4942/ 1304 Buckley Rd./ Syracuse. NV 13221 / (315) 451-1494

Autholized:

Dat.: September 12. 1989 42

— — —

Richards-Gebaur Air Force Base

Base/Neutral
Priority Pollutants

_________ 3068.016.517-AOONO. ________________

Site 6 - Burn Pit Area 5652 Soil

SAMPLE NO. 18769 DATE COLLECTED 8-7—89 DATE REC'O. 8-8-89 DATE ANALYZED 8-10-89

I
_________I

CLIENT 12.5. ARMY CORPS OP ENGINEERS

DESCRIPTION

I, _________________

'1
1.3-DIchiorobenzene C4iO.. -

I __ ______
I' __ ______

I
I ____

I _________

I __________

I _____

-I
_________________I

I

1 ,4-Dichlorobenzene- --
1,2-OlchlorobenzerYe -- -

Hexachioroethane

Bis(2-chlaroethyl) ether — —
Bus (2-eblorousopropyl) ether

N-Nitrosodt-n-propylamine

Nitrobenzene

I4exacttlorobutadiene

1 2,4-Trichlorobenzene

-.
Naphthalene

Bis (2-chioroethoxy) methane

HexachlorocyCtopentadiene

Z-Chl&naphthaIeneC

Acenaphthylene

Acenaphthene - - . -
Dimethyl phthalate

-3 Diethysphthalate <410
N-nitrosodiphenylamine

-1 Hexachlorobenzene

4-Bromophenyl phenyl ether

TITIJ -
Phenanthrene

. -

Anthracene

1111111[ Di-n-butylphthalate - -
Fluoranthene

Pyrene

Benzidine <2100.'
Butyl benzyt phthalate <410.
Bis(2-ethylhexyl)phthalate

- - -' - ----.--,

Benzo(a)anthracene

i 3.3-Dichiorobenzudine
-

-- - 810.
0I-n-octylphthalate <410.

I Benzo(b)fluoranthene --.-------. - - -
Benzo(k)fluoranthene

I Benzo(a)pyrene

Indeno(1.2.3-cd)pyrene

:j Oibenzo(a.h)anthracene
Benzo(g,h,i)perylene

1 N-Nutrosodamethyl Amine
-

binftroioiüen.-
.2..

Fluorene

Methodology: Federal Register —40 CFR. Pan 136, October 25, 1984 UNITS: pg/kg dry weight

Comments:



I
1

I

Richards-Gebaur Air Force Base

Site 6 - Burn Pit Area S6S2 Soil

SAMPLENO. 18769 DATECOLLECTED 8—7-89 OATERECD. 8-8-89 DATEANALYZED 8-10-89

2-Chlorophenol

2-Nitrophenol

Phenol

2.4-Dimethyl phenol

2.4-Olchlorophenol

Methodology: Federal Register — 40 CFR,

Comments:

Benzyl Alcohol

2-Methylphenol

4_Methyrlphenol

Benzoic Acid

4-Chioroanijine

2-Methylnaphthalene'

2,4, 5-Trichlorophenol

2-Nitroaniline

3-Nitroaniline

Dibenzofuran

4-Nitroaniline

A...
OBG Laboratones, Inc.. an O'Bnen & Gere Limited Company

_________________________________

8ox4942/l3O4BuckIeyRd./Syracuse, NV 13221 / (315) 457-1494 Dale: September 13, 1989 43

LABORATORIES INC.

CLIENT

DESCRIPTION

U.S. ARMY CORPS OP ENGINEERS

37 149

Acid
Priority Pollutants

osso. 3068.016.517

I
'I
I
I
'1

1

1/

a

Li

'I,

I-

I
I!

<410.<410.
1

2,4,6-Trichlorophenol

- 4-Chloro-3-methylphenol

1 2.4-Cinitrophenoi
- — -

2-Methyl-4.8-d!nitrophenoi -
Pentachlorophenol

4-Nitrophenol

Part 13$. October 26.1984 UNITS: pg/kg dry weight

<2200.

:1

<410.

.L

<2100.

<410.

1
<2100.

1
<410.

<2100.



27150 1

SL'CVCLAflLZ ORCA!CCS ANALYSIS DAt1. SHEI:
rZNTA:IVZLY IDENTIFIED C02'2CNDS

EPA s:-.:;:z ;:.

ORG LABORXFORIES, tNC. _________

Lab Code: Case No.: VIZ No.: SIX No.:

Matrix: (soil/water) C<3NL

Sample wt/vol: 3o.o (g/mL)____

Level: (low/med)

% Moisture: not dec. I'j dec.

Extraction: (SepF/Cont/Sonc)

(Y/N)AL p0: 4..-..

Lab Sample ID: ZtlCIi
Lab File ID: >8O1
Date Received: _________ I
Date Extracted:_________
Date Analyzed: at/n/n
Dilution Factor: I

FORM I SV-TIC 1/87 Re". I
44 I

Lab Name:

I

GPC Cleanup:

Number TICs found: 11
CONflRATION UNITS:
(ug/L or ug/Kg) ILC_J/<O_- /Cd

I _I••____•_I I I
CAB NVXBER

I
-

I 1.

I 2.
3.

I 4.
I 5.

6.
I

7.
I 8.

9.
10.
11.

I 12.
13.
14.

1 15.
I 16.

17.
Its.
119.
:2.0.121._______
122.
123.
124.'25.

26.
127.

28.
29.
30.

I COMPOUND NA11E
I RT EST. COlIC. Q
I I I

-cs-c I 'Ic a I

I I

I .c'.J $ -3
I tic I ItOp

I

I 6.3 IICci I r-o L._LI
I i. I

I t\, I
I I I__I

I

I .i.% II i51 I

I I tC.)V1
I I

I fl,4c I '4) I._j
I I I

I I I

I I I

I I

I I I

I I I I

I I I

I I I I

I I I

I I I

I I I I

I I I
I I I I

I UtJke_inu.A.— C 1/4 'LIU'-'wt
I

.

I

I
'

I

I
.'

I

I "
I

I
•

I

I

I '.
I

I

1

I

I
I

I

I

I

I

I

I
I

I

I

I
I
I
'I

1

I
'I
I



I

I!

QBG Laboratones, Inc., an O'Brien & Gore Limited Company
8ox4942/ 1304 Buckley At/Syracuse. NV 13221 / (315) 451-1494

27 151

Authoflied:

Date: September 12, 1989

45

LA2CRATO1E

CUE NT_____

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

Base/Neutral
Priority Pollutants

3068.016.517
JOB NO.

Site 6 - Bun Pit Area

- 1,3-Dict'Iorobenzene

S6S3 Soil

SAMPLENO. 18770 DATECOLLECTED 8-7-89 DATEREC'D. 8-8-89 DATEANALYZED
8-10-89

1,4-Olchlorobenzeno

1,2-O!chlorobenzene'

jOethylphthalate <4300.

I
I
I
I
I
I
I
I
1

I
I
I
I
V

I

Hexachioroethane
-

Bis (2-chloroethyl) ether-
Bis (2-chioroisopropyl) ether

N-Nitrosodl-n-propylamine —
Nitrobenzene

Hexachiorobutadiena

1.2,4-TrichlOrobenzenear
Naphthalene

Bk (2-chloroethoxy) methane

Hexach lorocyclo pentadle ne

2-Chloronaphthalens
-

-

Acenaphthylene

Acenaphthene
: .1

-• .

-

— . --. ——.— 1
N-nitrosodiphenylaniine

______ -1
Hexachlorobenzene

4-Bromophenyl phenyl ether

Phenanthrene
—. -- - ----

Anthracene

_____ j Di-n-butyl
Fluoranthene

___ ine -
--

—_-—.-4-'-. . —--—.
-Benzidine <22000.i Butyl benzyl phthalate <4300.
Bis(2-ethylhexyflphthalate-

— -
Benzo(a)anthracene

j 3.3Oucfllorobenzidine
--

<8700:
-

OF-n-octylphthalate <4300.
Benzo(b)fluoranthene

Benzo(k)fluoranthene

_'______i Benzo(a)pyrene-
Indeno(123-cd)pyrene

__ loubenzo(aMhracene
-

Benzo(g.h,i)perylene

I N-Nitrosodimethyl Amuue . ,

Damethyl phthalate

2,6-Olnitrotoluene- -

Fluorene

4-Ctllorophenyl phenyI ether -.

2,4—Oinitrotoluene

12-Olphenylhydrazine

Methodology: Federal Register —40 CFR, Part 136, October 26, 1964 UNITS: pg/kg dry weight
Comments: Elevated detection limits due to matrix interferences.



c. 37 1s2

Benzyl Alcohol

2-Methylphenol

4-Methylphenol

Benzoic Acid

4—Chloroaniline

2-Methylnaphthalene

2,4 • S-Trichlorophenol
2-Nitroaniline

3-Nitroaniline

Dibenzofuran

4-Nitroaniline

Acid
Priority Pollutants

(4300.
-

2.&6-TnctorophenoI

4-Chloro-3-rnethylphenol

2.4-Dinitrophenol

2-Methyl-4.8-dinitrophenol

Pentachlorophenol

4-NitTophenol

Past 136. October 26, 1984 UNITS: pg/kg dry weight

I
I
I

Elevated detection limits due to matrix interferences.

OBG Laboratories, Inc.. an O'Brien & Gore Limited Company
Box 4942/1304 Buckley Rd./ Syracuse, NY 13221 / (315) 457-1494

I'

-— a —
LABORATORIES, INC.

U.S. ARMY CORPS OF ENGINEERSCLIENT. - - - - -_______________

DESCRIPTION Richards-Gebaur Air Force Base
Site 6 - Burn Pit Area 5653 Soil

I
I ______ ___

I ___ ___

I
I
I

2-Nitrophenol

1 ____
2.4-Dimothyiphenol

• -

ft Methodology: Federal Register — 40 CFR,I Comments:

206 NO. 3068.016.517

SAMPLENO. 18770 flATECOLLECTED 8—7-89 flATERECD. 8-8-89 DATEANALYZED 8-10-89

<4!300

1
<22000.

p.

'I,

I
I
I
I
I

<4300.

'I,

<22000.

<4300.

'if
<22000.

'I,
(4300.

<22000.

uthortted:

Date: September 13, 1989

46



— r
N

SL'CVCLAflLZ ORCANICS ANALYSIS DATA SEE:
TENTATIVflY IDLNTI?IZD COMPOUNDS

aBC LABORATORIES, INC. Contract: acC,t.otcn

FORM I SV-TIC

37153 1

Lab Sample ID:

Lab File ID:

Date Received: Ot/Ot/IS

Date Extracted:_________

Date Analyzed: n/nh5
Dilution Factor: io

1/37 ReV. I
47i

Lab Name:

Lab Code:

EPA SA..E

Case No.: SAS No.: SUG No.:

Matrix: (soil/water) CIL

Sample wt/val: O.O (g/mL)

Level: (low/med) knu

% Moisture: not dec. I'I dec.

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N)L pH: 7.o

Number TICs found: .

CONCENTRATION UNITS:
(ug/L or ug/Xg)

U d

I
I
I
I
I
I
I

I I I I I I

I CAS NVM3ER I
COMPOUND NAME I R EST. CONC. I Q I

I I

I 1. I

.
I I II Si, I &icoo I. IUJkiiJ&-

I 2. I '' I I I I I

I I3.I I I I I

I2_i'. I 1fl'Y 1$ I

lx3.t! I 9po 14, I

3. I "
I 4. I "
I 5. ..

16. I I I II. I I I I IIs. I I I I19. I I I IIto. I I I I;t1. I I I I I

112. I I I I

113. I I I I I

114. I I I IIts. I I I

116. I I I

117. I I I I IIts. I I I I

119. I I I:20. I ' 'I I

121. I I I

122. I I I I
123. I I I I I

124. I I I I I

125. I I I I I

126. I I I I I

127. I I I I

128. I I I I I

129. I I I I I

30. I I I I I

I I I I



I 37154

I -- Base/Neutral
Priority Pollutants' LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF EtIGINEERS JOGNO. 3068.016.517

DESCRIPTION Richards-Gebaur Air Force Base• S9S1 Soil

SAMPLENO. 18888 nATECOLLECTED 8—8—89 flATEREC'D. 8—10—89 DATEANALYZED 8—11-89

t.3-Dithlorobenzen. . - .2 - -- <8i& I Diethylphthalate <810—a—. •'— -—- .— —.. -.-..a._:.-——_ -. —1

I _____ _1,4.Dichlorobenzene N-nitrosodiphenytamine

12-Olchtorobonzene -i -
- - - Hexachlorobenzene

I Hexachioroethane 4-Bromophenyl phenyl ether

Bis (2-chloroethyl) ether - Phenanthrene

Bis (2-chioroisopropyl) ether Anthracene

I u0pmhnit — thn:iyiat ---

—
Fluoranthene

- -. - - — -

I Hexachlorobutadlene
- - "1 Pyrene -

—-
—— - — .-. —- -——— - -- ____ ,' /

1,2,4-Tnchlorobenzene Benzidine
<4100

— -

I
°°'° Butylbenzyiphthalate______ — ----a
Naphthalene Bis(2-ethylhexyl)phthalate-

I Hexachlorocyclopentadiene Berizo(a)anthracene
—

2-Chloronaphthalene-
r -

3,3-Oichlorobenzidine
- —. -

—- _____ <1600.

I

-
Acenaphthylene Df-n-octylphthalate <80

- - Benzo(b)tluoranthene

Dimethyl phthalate Benzo(k)ttuoranthene

I 2,6-Olnitrotoluener
- ••.• - I Benzo(a)pyrene___ __

Fluorene Indeno(1,2.3-cd)pyrene

I 4-Chlorophenyl phenyl ether -.
-- - Dibenzo(a.h)antflracene

2,4-Dinitrotoluene - Benzo(g,hierylene

t,2-OlphenylIiirazIne - - ''' N-Nitrosodin,ethyl Amine

I -, .-
a—- -_-____ — —a--—

Methodology: Federal Register —40 CFR. Part 138,Octobet 26.1984 UNITS: pg/kg dry weight
Comments:

I
I
I Authoflzed: ta4f/[( . -

• GaG Laboratories. Inc., an O'Brien & Gere Limited Company
8ox49421 1304 BuckleyRd./Syracuse, NY 13221 1(315)451-1494 Date: September 12, 1989

I
48



I

Phenol-
2.4-Dimethylphenol

2.4-DicfllorophenOl -.

Methodology: Federal Register — 40 CFR, Pail

Comments:

Benzyl Alcohol

2-Methyiphenol

4-Methylphenol

Bentoic Acid

4-Chioroaniline

2-Methylnaphthalene

2,4, 5—Trichlorophenol

2-Nitroaniline

3—Nitroaniline

Dibenzofuran

4-Nitroaniline

37 155

I
I

Elevated detection limits due to matrix interferences.

I
I
I

OBG Laboratones. Inc.. an O'Brien & Gem Limited Company
Box 4942/1304 Buckley Rd /Syracuse, NY 13221 / (315) 457-1494

Authodad:_________________________

Dale: September 13, 1989 49

a — -aI
_______

I
CLIENT_____

DESCRIPTION

U.S. ARMY CORPS OP ENGINEERS

Richards-Gebaur Air Force Base

S9S1 Soil

Acid
Priority Pollutants

.109110. 3068.016.517

SAMPLENO. 18888 DATECOLLECTED 8-8-89 ATEREC'D. 81039 DATEANALYZED 8—11-89

- 2-Chloropflenol - - . :- - <310.

2-Nitrophenol

I
I
I
I
I
I
I
I
I
I
I

I 2,4,6-Tnchlorophenol

4-Chloro-3-methylphenol

— — — ...._...j 2.4-Dinitrophencl

2-Methyl-4.6-dinitrophenol

_____ Penthchlorophenol

4-Nitrophenol

136. October 26, 1984 UNITS: jig/kg dry weight

1
<810.

<4100.
-

<810.:
<4100.

<810.

4,
<4100.

II.
<810.

<4100.-



• 37 156
EPA S.:;:z :;:.

sz.'CvCLAT:Lz ORCANICS ANALYSIS DATA ShEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS I

________________ IaTntLab Name: OBG LABORATORIES, INC. Contract:grC,t.p,4..T,, I ______________ I

Lab Code: Case No.: SAS No.: SDG No.: S
Matrix: (soil/water) (fl!L Lab Sample ID:

Sample wt/vol: o.o (g/mL)
y...

Lab File ID: ____________

Level: (low/med) Lfltr, Date Received: ot/soJ I
% Moisture: not dec. it dec. Date Extracted:________

Extraction: (SepF/Cont/Sonc) Date Analyzed: QTs/a'-?'/tS I
GPC Cleanup: (Y/N)L pH:t.o Dilution Factor: a.

CONCENTRATION U2ITS:
Number TICs found: . (ug/L or ug/Kg)

Jo' &
I I I I I I
I CAS NUMBER I COMPOTThD NAZII I RT I EST. CONC. I Q I

I I
— — — I j

I 1. ___________ I VF'JjK...JCIAJPJ C1H,w I '4.1i&4 I '113 I'.) p
I 2.____________ I tJrJIta¼JC'sLst.s CC, L420 I c.sO I cA I3.____________ I I t.-c9 I _____________ I I I

I 4._________ I ___________________ I.'i I X7' II I

I S. _________ I ____________________ I—L1'1 I _________ Ij I6. ______________ I •' I .i'1 I _______________ I I I

I 7._________ I .' Ii,,-.. I 'ltn 4, IIs. ______ I_______________ I ____ I _______ I ___ I19. ______ I______________ I ____ I _______ __
Ito. _____________ I _____________________________ I _________ I _____________ I _____ I
Ill. ___________ I________________________ I _______ I ___________ I ____ I
112. ________ I___________________ I ______ I _________ ___ I
113. ________ I__________________ I _____ I ________ I ___(14.________ I ___________________ I ______ I _________ ___ IItS. ________ I__________________ I _____ I ________ I ___(16. ______ I______________ I ____ I ______ I __
117. ________ I__________________ I _____ I ________ I ___ I
I18. __________ I ________________________ I_______ I ___________ i ____ Ij19. ________ I__________________ I _____ I ________ I ___
120. _________ I___________________ I ______ I _________ I ___ I
121._____________I _____________________________ I _________ I _____________ _____

22.____________ I ____________________________ I ________ I _____________ I _____
123. ________ I__________________ I _____ I ________ I ___ I
124. _________ I____________________ I ______ I _________ I ___ I
125.________ I ___________________ I ______ I _________ I ___ I
(26. ____________ ____________________________ ________ I _____________ I _____
;27. ________ I___________________ I ______ I _________ I ___ I
128. _________ I___________________ I ______ I_________ I ___'29. I ___________________ I______ I _________ I ___

30.__________ I ________________________ I _______ I ___________ I ____ I
I ____________ I ____________________ I ______ I _________ I ___ I

FORM I SV—flC 1/37 Rev.

5°'



I

Hexach lorocyclo pentadiene

2-Chloronaphthalene

Acenaphthyfene

- 37 157

I
I
I

060 Laboratories. Inc., an O'Brien & Gere Limited Company
Box 4942/1304 Buckley Rd. / Syracuse. NV 13221 / (315) 457-1494

Authorized:

Dat.: Seotember 12. 1989 51

— —- — —
LABORATORIES, UMC.

U.S. A1U4Y CORPS_OF ENGINEERSCLIENT_____

DESCRIPTION
Richards-Gebaur Air Force Base

SAMPLE NO. 18889

S9S2 Soil

Base/Neutral
Priority Pollutants

3068.016.517JO8 NO.

1,3-Dichtorobenzene -

1,4-Dichlorobenzene

DATE COLLECTED 8—8—89 8—10—89 8—11-89nATE REC'D. DATE ANALYZED _____________

1,2-Dlchlorobenzene

- - <370.. -y j Diethylphthalate <370.
N-nitrosodlphenylamine

I
1

I
I
I
I
I
I
I
I
I
I
I
I
1

Hexachtoroethane

Bis (2-chioroethyl) ether

B's (2-chloroisopropyl) ether

N-Nitrosodl-n-propylamine

Nitrobenzene

)'texachlOrobutadlene—--a---—-—
1 .2.4-Trichlorobentene

9jihne —. ——
Naphthalene

BIs (7-chioroethoxy) methane

4-Brornophenyl phenyl ether

Phenanthrene

Anthracene

Dz'-n-butyl phti'ialate

Fluoranthene

Benzidine <1900.
- J Butyl benzyl phthalate

-

<370.
Bis(2-ethylhexyl)phthalate

1 Chrysene
— - - - - -

4

- Benzo(a)anthracene

- --- _i 3,3-Dichlorobenzidine
--

<750.
OI-n-octylphthalate <370
Benzo(b)fluoranthene

Benzo(k)fluoranthene
-

Benzo(a)pyrene

Indeno(t,2,3cd)pyrene

']Dthenzo(ah)anthracene — -
Benzo(g,Izi)perylene

-1 N-Nitrosodimethyl Amine

Thcenaphth'iwr - - .
Dimethyl phthalate

z-bInitrototuene-
-

- - -;•
Fluorene

'4-ChIorophenyI pheriyl ether - -

2, 4-Di nitrotol uene

't.2-Oiphenylhydrarne '

M.thodology: Federal Regtster —40 CFR, Pert 138, October 28. 1Q84 UNITS: pg/kg dry weight

Comments:



I

I LABORATORIES1 INC.

Benzyl Alcohol

2-Methyiphenol

4-Methylphenol

Benzojc Acid

4—Chloroaniline

2-Methylnaphthalene

2,4 .S-Trichlorophenol

2-Nitroaniline

3-Nitroanjljne

Dibenzofuran

4-Nitroaniline

I
I
I

OBG Laboratories, Inc., an O'Bnen & Gore Limited Company
Box4942/ 1304 Buckley Rd./Syracuse, NY 13221 / (315) 457-1494

Authorized:

Dale: September fl. IQRQ 52

CLIENT_____

DESCRIPTION

1LSSARMY_C0RPS0F ENGINEERS

37 158
Acid

Priority Pollutants

_______JOGNO. UfR.fl16.c17
Riehardq—(ahniir Air Pnrre fl,qp

5952 Soil
SAMPLE NO.

-

DATE COLLECTED R-R-R9 RATE REC'D. - i n- DATE ANALYZED R- 11 _RQ

2:Cdoopnei <370

- -
2.4.6-Trichlorophenol <370-

2Nit;phenoi
—

4-Chloro-3-methylphenol 4,,
- !?!9'.. ___________ _j 2.4-Ounitrophenol - uo.

2,4-Dumethylphonol 2-Methyl-4.6-dinitrophenol -

2,4-Dichiorophenol , Pentachlorophenol

- 4-Nitrophonol

Methodology: Federal Register —40 CFR, Pan 136, October 26. 1984 UNITS: pg/kg dry weight
Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I

<370.

1
<1900.

<370.

•1

<1900.

'I,

<370.

<1900.



371E9 Ir'—cr'
—

EPA s.:;:z Nc.
SLMIVCLATILZ ORC?JIICS k'IALYSIS DATA SHEET ______________

TZNTATIVELY WENTIFIZD COMPOt.7NDS I

Lab Name: OBG LABORATORIES, INC. Contract:3Q4t.p/L.'T,1 I ______________ I

Lab Code: Case No.: SAS No.: SOC No.:

Matrix: (soil/water) C<CIL
/ Lab Sample ID: flt I

Sample wt/vol: 3p.O (g/mL)____ Lab File ID: ____________

Level: (low/med) Date Received: rJt/,p/y
I

% Moisture: not dec. ii dec. Date Extracted: at/i,1??

Extraction: (SepF/Cont/Sonc) Date Analyzed: OT/xq/t7 I
CPC Cleanup: (Y/N)AL pH:,o Dilution Factor: _______

C0NCETBATION UNITS:
Number TICs found: ______ . (ug/L or u/Xh7/fty..

I I
I

I CASNTJMBER COMPOUNONANE I RT
I

EST. CONC. I Q I

I I I I I

I 1. j'-nllfl hrPExrrLt4-1-os. 'l-?,ETM'n...- I 'i'4 3'qn IZY I

2.___________ LJPUOUtJ J •'i' I ____________ 1 ___
I 3.____________I tJr'.i,.jn.s-p-' I 5 4'.-i I 1nn ____
I 4 ____________I____________________________ &,1i I icn I ___
I 5.____________ I ____________________________ '-.10 I _____________ ___
I 6. Lg4.Z'.3 I OC_lPi.uF .—t1C7flyL-- 4.Y) I flD I ___ I

I 7.____________ I I 1.1-i I _____________I ___
I 8.___________ I _________________________I1.•'Y I /lpci I. ___
I 9.____________________ I ____________________________________________ I _____________ I ito _____
I 10.____________ I ___________________________ jpL4 ____________ I__II 11. IflTfl I i3-c. (-rrMYLI-cyzjpnTLA7r I _______ I ____________ I.
I 12.____________ I (1r4!I.anwJ kyflAccfiAn.j I irY' I fli
I 13.___________ I _________________________ I _______ I ____________
I 14.____________ I y&tACAr. I 3hfl I io

15. ____________I LJp.JI&J4uc\La.Itd I 'i?\4, I _____________ —
I 16. _____________ I -' I SJ-i I _____________
I 17.___________ I _________________________ I _______ I /knn
I 18.___________ I .' I )Y.\1 ___________
119. ________ I __________________ I _____ I________ I ___ J
j20. ________ I ___________________ I _____ I _________ I ___ I
I 21. ________ I ___________________ I _____ I _________ I ___ I
)22.____________ I ____________________________ I ________ I _____________ I _____
123. ________ I __________________ I _____ I ________ I ___
I24. _________ I ____________________ I ______ I _________ I ___ I
j25. _________ I ____________________ I ______ I _________ I ___
,26. ________ I _________________ I _____ I ________ I ___ I
127. ________ I _________________ I _____ I ________ I ___ I
128.___________ I ________________________ I _______ I ___________ I ____ I

29.________ I ___________________ I _____ I_________ I ___ I
________ ___________________ I _____ I _________I ___

___________I ___________________ I _____ I _________I ___
FORn I SV—TIC 1/87 Re".

53

I



I' 31160'

f i.3-Oichlorobenzene- ;:"'<370.. •-' ] Duethylphthalate
1,4-Ouchlorobenzerie N—nitrosodlphenytamune-

- —
1Hexachlorob;nzene

-

4—Bromophenyl phenyl ether

________ ______ -
Phenanthrene

Anthracen.
- -

"iDu-n-butylphthalate
-—

Fluoranthene

1 Pyrene
Benzidino <1900.

_____ ___________
Bis(2-ethylhexyl)phthalate

________'i
- ,_——-'-— -'----.-' -'-_------

Benzo(a)anthracene

— __ i33thcfflowbenvdune
-

<750
-

0i-.n-octylphthalate <370
'6enzo(bflIuorarftheno

Dimethyl phthalate Benio(k)ffuoranthene
- -

— - - -
Fluorene Incfeno(1'.Z.3—cd)pyTene

4-Chlorophen.iji&ij'Thiher - - -
I D'benzo(a,h)anthracene

2.4-Okiutrotoluene
-- zo(g,h.in ' -

tZ-Dlphenythydrazln.-'-:- i. ii N-Nutrosodimethyl Amine
- -

——
Methodology: Federal Register —40 CFR, Part 138, October 26,1984 UNITS: pg/kg dry weight

Comments:

AuthorIzed: , %,L9J& ,1g;:e;e?4
OBO Laboratones, Inc., an O'Bnen & Gere Limited Company
Box4942/ 1304 BuckleyRd./Syracuse, NY 13221/(315) 457-1494 Date: September 12, 1989

—

LABORATORIES, INC,

U.S. ARMY CORPS OF ENGINEERSCLIENT

DESCRIPTION Richards-Gebaur Air Force Base

S9S3 Soil

Base/Neutral
Priority Pollutants

________JOSNO. 3068.016.517

SAMPLE NO, 18890 DATE COLLECTED 8-8—89 DATE RECD. 81°89

-

DATE ANALYZED 8-11-89

<370.

1,2-Dichiorobenzena

Hexachloroethane

Bis (2-chioroethyf) ether

Bus (2-chlorousopropyl) ether

N-Nltrosodi-n-propylamine

Nutrobenzene

Hexach lorobutadlene

1,2,4-Truchlorobenzene

Isophorone

Naphthalene

Bis (2-chloroethoxy) methane

Hexachlorocyclopentaduene

2-Chloronaphthalene

Acenaphthylene

Acenaphthone -

I
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-

I



S
L..

I DESCRIPTION

5953 Soii

37 161

I SAMPLE NO. 18890 DATE COLLECTED 8-8-89 flATEREC'D. 8-10-89 DATE ANALYZED 8-11-89

I
2-Chlorophenol

I
2.4-Ui methyiphenolI

I

<370.
-

2.4.6-Tnchlorophenol

4-Chloro-3-methylphenol

2-Methyl-4,6-dinftrophenol

Pentachiorophenol

4-Nitrophenol

(370.

if
<1900.

<370.

1,
<1900.

J,
<370.

<1900.

I
I
I

OBG Laboratones. Inc., an OBnen & Gere Limited Company
Box 4942/1304 Buckley Rd./ Syracuse, NV 13221 / (315) 457-1494

Authotlzed:

Date: September 13, 1989

I'
I

LA8ORATORIE INC.

CLIENT. U.S. ARtI? CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

Acid
Priority Pollutants

-'ODNO. 3068.016.517

Phenol ________________ ______._..i 2,4-Dunutrophenol

<370.

Benzyl Alcohol

Methodology: Federal Register — 40 CFR, Part 136. October 26. 1984 UNITS: pg/kg dry weight
Comments:

<1900.

-

I

2-Methylphenol
4-Methylphenol
Benzoic Acid
4-Chioroaniline

I
2-Methylnaphthalene

2,4 ,S—Trichlorophenol

i 3-Nitroaniline

Dibenzofuran

I

I

I



SL'cvcL.AT:Lz ORGANICS ANALYSIS DAT.\ sizz: ______________
TENTA:Ivzzx ICENT:FIZD COMPOtJNDS

Lab Name: OBG LABORATORIES, INC. Contract:pc'g.pj..çj I

Lab Code: Case No.: SAS No.: SOC No.:

Matrix: (soil/water) 5CJL Lab Sample ID: fljg

Sample vt/vol: 1p.o (g/mL) ___ Lab File ID: >BooZ
Level: (low/med) ktiti., Date Received: I
% Moisture: not dec. iI dec. Date Extracted: O/n/rt

Extraction: (SepF/Cont/Sonc) Date Analyzed: oiln,/tc, I
GPC Cleanup: (Y/N)AL pHfl,p Dilution Factor: I

CONCENflflIQN UNITS:
Number TICs found: ic . (ug/L or u/K),1J

I I
I

3 C? NUMBER I COMPOUND NA1iZ I RT EST. CONC. I Q
I I I I I
I 1. - Up..n<,..ij.ir-' I 441 I "&.j ____2.________________ 3 .1 I_2ac I 'So I ______ I
: . _______________ 3_________________________________I_T.'ib I /60 I ______ I
I 4.___________ I _________________________ Ic.c I ___________ I ____ I
I 5._____________ I _____________________________ 35.1-i I 2.101 I _____ I
I 6. ____________I •. I.is I 7o I _____
I 7._________ I ____________________ 14.vi I _________ I ___I
I 8._________ I _____________________ Ib.c-# I __________ I ____ I9._______________ I _________________________________ I __________ I I1DU I ______ I
3 10._____________ I _____________________________ I tn. I _____________ I _____jfl• _______ I________________ I1S'i }Thfl I ___
I 12. ____________ I__________________________ I n5r I ____________ I ____
3 13. _____________ I _____________________________ I _________ I rio I _____ I
114._________ I ____________________ Irh% I _________ I ___
I 15. ________________ 3 S. I .31 Vi I to I ______
(16. ____________ I ____________________________ ________ I _____________ _____
317. ___________ I________________________ I _______ I ___________ I ____
318. ____________ I____________________________ I ________ I _____________ _____
119. ________ I ___________________ I_____ I_________I ___ I

20.________ I ___________________ I _____ I _________ I ___
321. ____________ I ____________________________ I ________ I _____________ I _____
322. ________ I ___________________ I_____ I _________ I ___
123. ____________ I____________________________ I ________ _____________ _____
124. ____________ I ____________________________ I________ I _____________ I _____ I
125. ________ I ___________________ I_____ I _________ I ___ I
(26.________ I ___________________ I _____ I _________ I ___
327. __________ I _______________________ I_______ I __________ I ____
128. ___________ I_________________________ I _______ I ___________ I ____ I
(29._______I_________________ i _____ i________ ___ I

330._______ _________________ _____ ________ ___

FORM I SV-TIC
1/S7e'.6 1

I



371c3

___ Base/NeutraJ
Priority Pollutants

.IOBNO. 3068.016.517

<400.

N-nitrosodipflenyiamina

_______ ___________ _____________ I
4-Bromophenyl phenyl ether

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benaidine -
'— Butyl benzyl phthalate <400.

Bis(2-ethylhexyl)phthalate

Ch?sene

Benzo(a)anthracene

3,3-Dichlorobenzidine

DI-n-octylphthalate

Benzo(b)fluoranthene
- - -

Benzo(k ) fluoranthene

Benzo(a)pyrene

Indeno(1,2j-cd)pyrene

i Oibenzo(a.h)anthracene

Benzo(g.h,u)perylene

N-Nitrosodimethyl Amine

Methodology: Federal Rewster — 40 CFR, Past 136. October 28. 1984 UNITS: pg/kg dry weight
Comments:

Authorized: 7OBG Laboratones. Inc.. an OSnen & Gere Limited Company
Box 4942/1304 Buckley Rd/Syracuse, NV 13221 /(315) 457-1494 Dat.: Septemuer 1989

I

I ____
I

CLIENT U.S. ARMY CORPS OF ENGINEERS

I
DESCRIPTION Richards-Gebaur Air Force Base

S9$4 Soil

SAMPtENO. 18891 DATECOLLECTED 8-8-89 DAIEREC'D. 84089 DATEANALYZED 8-11-89

I
I
I
I
•1

I
I
I
I
I
I
I

1.3DIchIorobenzenw/';YL'4oiJYC4 Diethylphthalate
I ,4-Dichlorobenzene

1,Z-Dlchlorobenzone - -
-—

Hexachioroethane

Bis (2-cNoroethyl) ether________ - I
Bis (2-cnloroisopropyl) ether

N-Nitrosodl-n-propylamine Di-ri-butyl phthalate

Nitrobenzene

Hexachlorobutadiene -. '1
i.2. 4-Trich Iorobenzeno

Isopfloron. .
- -

Naphthalene

Big (2-chloroethoxy) methane
- - -:

-
Hexachlorocyclopentadiene

'9-diiionaphiKaIens - :
Acenaphthylone

èiipiriiii
-

Dimethyl phthalate
-

2,6-OlnitrotDluene' '"•"r ---
Fluorene

- 4-Chiorophenyl pher r -

2.4-Dirlitrotoluene
—

1.2-Dlphonylhydrazine
— .



I

2-Chiorophenol

2-Nitrophonol

Phenol

37 1t4

Acid
Priority Pollutants

U.S. ARMY CORPS OF ENGINEERS JOB NO,

Richards-Gebaur Air Force Base
S9S4 Soil

2,4-Dimethyiphenol

2,4-Dichiorophenol

Methodology: Federal Register — 40 CFR.

Comments:

Beuzyl Alcohol

2-Methyiphenol

4-Methylphenol ____
Benzoic Acid
4-Chloroaniline

2-Methylnaphthalene
2,4, 5-Trichlorophenol ____
2-Nitroaniline -

3-Nitroaniline ____
Di?inzofuran
4-Nitroaniline

I
I
I

OBG Laboratones, Inc., an O'Brien & Gere Limited Company
8ox4942/ 1304 BuckleyRd /$yracuse. NV 13221/(315) 457-1494

£othnSr, pL,dE'iltt
Oat.: September 13, 1989

- S —- 5-- -- S —1

I
I

LABORATORIES, INC.

CLIENT_____

DESCRIPTION

3068.016.517

18891 _____________ _____________I SAMPLE NO. DATE COLLECTED 8889OA1EREC'D. 8-10-89__DATEANALYZED
8u189

<400. 1 2.4,6-Trichlorophenol <400.

4-Chloro-3-rnethylpflenol 4. 1.LLIJ
________I 2.4-Dinutrophenol <2000.

2-Methyl-4,6-dinitrophenol L . — -
Pentachiorophenol

I

Part 136, October 26, 1964 uuTs: jig/kg dry- weight

I
I
I
I
I
I
I
I
1

I
I

<400..__
<2000.

(400.
:[,

<2000.-
<400.

<2000.



. r
- ! •-- 4371C5 I

SZx:VCLATILE ORCANICS ANALYSIS DATA s:iEz: _______
TLNTATIVZLY IDENTIFIED COMPOUNDS

Lab Name: USC LA8ORATORIE$, INC. Contract:3flt.p,.fl
Lab Code: Case No.: SA.S No.: SOC No.: I
Matrix: (soil/water) 543lL

Sample wt/vol: 30.0 (g/mL)____

Level: (low/mad) L.ru'

% Moisture: not dec. /4- dec.

Extraction: (SepF/Cont/Sonc)

Lab Sample ID:
I

Lab File ID: ______________

Date Received: oct/10/19 I
Date Extracted: t/n/y

Date Analyz4ed: aejI?,qIt9

GPC Cleanup: (Y/N) iL pH: 10 Dilution Factor

4.
5.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I tJ ft_I i(L1 'j.j._J
I i

CIMI '1
CIhD.n

I I I

I RT J EST.CONC.I Q I

I I I II 'i.i< I ')A.D I C
I _______ I ___________ I I

I I ____________ I _____Isc. Is____ I___I 4fi I ..ia________ I _____ I__ I .a±�_____ I ___ I
11)3 I _____ ___I tm I ____________ I_____ IIi I12___
I ______ I

I .iij._______ _____ I
p ______ ______________ I ______ I

I 3T., I ____________ IN' I

______ __________ 1 ____ 1

____ ______ I __
____ ______ __ I

______ _________ I ___

FORM I SV—TIC 1/37 I
I

EPA 5A:;:i ::.
I

Number TICs found: j

CAS NUXBEB

1.
2.
3.

CONCECRATION UNITS:
(ug/L or ug/Xg) LbOj/C4-ill a

COMPOUND NAIC

I •'
.I •'

I ''
I •'
I •
I '
I ''

ii2til I

I

g'.CJJIJt)_t—'
•'

I I

I
I
I
1

I
1

I
I
I
I
I



I
I
I
I
I
U

I
I
I
I
I
I
I
I
I
I
I
I
I

FIGURE 2. LocatIon map of Richards-Gebaur AFB, Missouri.
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I 37 167

I
I

OBG Laboratories. Inc., an Otrien & Gem Limited Company
Box 4942/1304 Buckley Rd./Syracuse, NY 13221 / (315) 457-1494

Authorized:

n—a. Sptember 12, 1989 60

— — —— —- — —
LABORATORIES, INC.

I
I
I
I

CLIENT_____

DESCRIPTION

U.S. ARI'ff CORPS OF ENGINEERS

Rjchards-Gebaur Air Force Base

51251 Soil

Base/Neutral
Priority Pollutants

3068.016.517
.108 NO. ________________

SAMPEP4O. 18892 flATECOU.ECTED 8—9—89 DATERECD. 8-10-89 DATEANALYZED 8-11-89

I
1.3-OichIorobenzene - (4jØ Oiethylpflthalate <410
1,4-Oichlorobenzene N-nitrosodlphenylarnme

- -
1,2-Oichlorobenzene

- - - - -

1 Hexachlorobenzene

I
I

t Hexachioroethane

Bis (2-chloroethyl) ether

B,s (2-chlorossopropyl) ether

N-Nitrosodi-n-propylarnine

4-Bromopheriylphenyl ether

Phenanthrene

Anthracene

J
N'trobenzene Fluoranthene

I .
-

1,2,4-Tricfllorobenzerie

—n Pyrene
— Benzidlne - -

<2000.

I (sohorone
—

Bis(2-ethyihexyl)phthalate
<jO
iodo.Naphthalene .

I
I
U

I
I
I
I

His (2-c oroethoxy) methane

Hex;chlorocyclopentaduene

Chrysene—
Benzo(a)anthracene

-

1 3-Dtchlorobenzidrne
-

- Dl-n-octytphthalate

- T] Benzo(b)iluoranthene
8ó()Au'i,ihine

.. t.
-- -

Indeno(t.Z3-cd)pyrene
-

Oibenzo(a.h)anthracene
- -

—— .,.. -t - I —-

Benzo(g.ti,i)perylene
-

- 1 N-Nitrosodimethyl Amine

Tc4io.
<820

in the blank

2-Chlonaphthalene
—

Acenaphthylene

Dimethyt phthalate

8Oinitrotoliii
Fluorene

iZiiErijsienyt phenyl ethef - '
—

2.4-Olnitrotoluene

1:Ibupheny:aiiine -— — ——-—-—a-—--.

Values flagged with a "B" indicate that the analyte was detected
as well as the sample.

B

C. _____________________________
Methodology: Federal Register — 40 CFR. Pait 136. October 26. 1984 lnhI: pg/kg dry weight
Comments:

I

/



37 168

Benzyl Alcohol

2-Methyiphenol

4-Methyipheno 1

Sentoic acid

4-Chioroaniline

2-Methylnaphthalene

2,4,5-Trichlorophenol

2-Nitroaniline

3—Nitroaniline

Dibenzofuran

4-N itroani line

Acid
Priority Pollutants

—- — —
LABORATOR1ES INC.

u.S. ARMY CORPS OF ENGINEERSCLIENT_____

DESCRIPTION Richards-Gebaur Air Force Base

51251 Soil

_J08 NO. 3068.016.517

SAMPLENO. 18892 DATECOLLECTED 8-9—89 DATEREC'O. 8-10-89 DATEANALYZED 8-11-89

'II

11

I1•

Ii
r
It
r
I-

it
r

ii'
I

<410.. 246-Tnchlorophenol - <410

2-Nitropherlol .i. ___-—-
— 2,4-Dinitrophenol

- <2000.

2.4-Dimethylphenol 2-Methyl-4.6-4initrophenol

2.4-Dlchlorophenol , Pentachlorophenol

4-Nitrophenol — -

Methodology: Federal Register —40 CFR, Part 136. October 26,1984 UNITS: pg/kg dry weight
Comisnts:

T_____
<2000.

<410.

1
<2000.

EL__
<410.

<2000.

I 080Laboratories, Inc., an O'Bnen & Gere Limited Company
8ox4942/1304 Buckley Ad./Syracuse, NV 13221 / (315) 457-1494

II

Autha flied,

Dale: September 13, 1989 —- 161



r
—

tab Cods: Case No.: SAS No.: SOC No.:

Matrix: (soil/water) 501L
;ample wt/vol: _______

Level: (low/med) IaL,

Moisture: not dec. I,

xtraction: (SepF/Cont/Scnc)

JPC Cleanup: (1/N) Dilution Factor: ________
I

q-

I
[
F

II

F

I

I

I

A.

FORM I SV—TIC 1/87 Re".
62 I

'b Nnze: 0343 LABORATORIES, INC.

SENIVCLATflI ORGANCS ANALYSIS DATA SMZI
TENTATIVELY ICENTI?Ifl CO!'!POtfllOS

7icg I
ZR; s;.:nz

I
Contract:34t.pj4Sn Ifli..

LO.O (g/mL)___

Lab Sample ID: Jt
Lab File ID: _____________

Data Received: rfl-/,p/t9

I
I
I

dec. Date Extracted:_________

Date Analyzed: cnfrj/y-t

Number TICs Zound: I 2-.
CONCZNflATION UNITS:
(ug/L or ug/Xg) ,z,o..//C4-

11/
I I I I

I CASNUMBER
I

2..

I COMPOUNDN?S2C
I

-
I UtsJI&tJflLr.J C1!4IL4

I RT
I

I I
I I

EST.CONC.I Q I

======t====== I==== I
'hi I t
'1n I

I

-pen I

I

I

I I

Lo
inn I I

a'in I

I I

I I

I

I I

I

I I

I I

I I

J

I I

I I

I

I I

I I

I I

I

I I

I I

I I

2.
I 3.

I UPUK&jnujp.-) C94tn I .'T I

I QJfc.r.j I .1'. I
4. I Mrrnzi'.-e \flrIcrMyL I 6.nc I

5. I V'i.ie&p.J I I

•, 6. I •. IC.'i'9 I
I

7. I I I

8. 0 iTr I

$
9.

I I I

Ito. I Iiiio I

11.
12.

I I I

I 131.ii Iil3. I I I

J14. I I I

115. I I I

16. I I I

117. I I'18. I I I'. c i

I I I

(21. I I

22. I I

-423. I I

24. I I I,'25. I I I

26. I I I

—g27. I I I

128. I I I

129. I I I

._30. I I I
I —

I I I



1

I
I

OBG Laboratones. Inc.. an Osneri & Gere Limited Company
Box4942/1304Buckley Rd.! Syracuse, MV 13221 / (315 457-1494

Authoriz.t_________________________

,_. September 12. 1989 83

I
— — —— —
LABORATOPIES i

CLIENT_____

I DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

S12S2 Soil

Base/Neutral
Priority Pollutants

________J05P40. 3068.016.517

r t,3-Oichlorobenzene

SAMPLENO. 18893 DATECOLLECTED 8949 DATEREC'D. 8-10-89 DATEANALYZEO 8-11-89

1

I
'I
I
I
I
I
I
I
1

I
I

1.4-Dichlorobenzene
-

- I .2-Dlchlorobenzene ' - —

Hexachicroethane

Ols (2-chloroethyl) ether -

B's (2-chIorosopropyI) ether

N-Nitrosodl-ri-propylamine - -
Nitrobenzene

-.

Hexathlorobutadlene

1 ,2,4-Trichlorobenzene
—

Isophoront - - - -

Naphthalene

613 (2-chloroethoxy) methane

Hexach lorocyclo pentadiene

T-Chiorihipnthalen&' -. - . :—

Acenaphthylene

Acenaphthen, - -:
Dimethyl phihalate

2.8"Dlnitrotoli
-. 11Th

Fuorene

iChlorophenyl pllenyt ether-
2.4-Din itrotol uene

-
- -.

—

_L CTTI

<410 Diethylphthalate

N-nitrosodlphenylamine

Hexachlorobenzerle
--

4-Bromophenyl phenyl ether__
Plienanthrene

Anthracene
- — - -

Di-n-butyl phthalate
-—a-

Fluoranthene
1

Pyrene
- ____.J -

Benzidlne
—

Bulyl benzyl phthalate
-

Bis(2-ethyihexyt)phthalate
-

Chrysene

Benzo(a)anthracen,
•

I 3,3-Dichlorobenzidine

Dl-n-octyiphthaiate

Benzo(b)nuoranthene
-- - —

Benzo(k)fruoranthene

Benzo(a) pyrene

lndeno(t,2.3-cd)pyrene

Dibenzo(a.h)anthracene
-

Benzo(g.h,i)perylene

N-Nitrosodimethyl Amine

<410.

<2000

<4 10.

1700. B
<410.

<810.

<410.

I,

M.thodolaqy: Federal Register —40 CER, Part 138, October 28, 1984 UNITS: pg/kg dry weight
Comm.nts: Values flagged with a "B" indicate that the analyte was detected in the blank

as well as the sample.



Sr +4
C*..._ \'

I
________________________I Acid

Priority Pollutants
LASOATORIES, INC

U.S. ARMY CORPS OF ENGINEERS JODNO. 3068.016.517

Richards-Gebaur Air Force Base

S12S2 Soil

<410.
-

2,4,6-Trichlorophenol

4-Chloro-3-methylphenol

_____ _____ _______________ _____ I 2.4-Dinutrophenol

2-Methyl-4,6-dinitrophenol

_______________ _________ _____ j
4-Nutropflenot

Methodology: Federal Register —40 CFR, Part 136. October 26. 1984 ImIrs: pg/kg dry weight
Comments:

-

Benzyl Alcohol

2-Methylphenol

4-Methyiphenol

Benzoic Acid

4-Chioroaniline

2-t4ethylnaphthalene

2,4,S-Trichloropheno].

2-Nitroaniline

3—Nitroanjline

Dibenzofuran

4-Nitroaniline

'I,
<2000.

.t
<410.

<2000.

Authorized:

Date:

I
I

37 171

CLIENT

DESCRIPTiON

I SAMPLENO. . 18893 DATECOLLECTED 8-9-89 OATEREC'O. 8-10—89 DATEANALYZED 8-11-89

2-Chiorophenol

2-Nutrophenol

Phenol

2.4-Olmethyiphenol

2.4-DlcttlOrophenoi

<410.

<2000.

<410.

I,
I

Iii

Ii
'a

Lu'

IIa

It
I 'a

I.

1-

<2000.

<410.

08(3 Laboratones Inc.. an O'Brien & Gere LimIted Company
Box4942/ 1304 Buckley Rd. /Syracuse, NY 13221 / (315) 457-1494 September 13, 1989 84



- 37 172
EPA s;.x;:z :::.

SEXIVCLATflZ ORGANICS ANALYSIS DATA sHnT ______________
TZNTA:IlrEL'i IDENTIFIED conccmws

Lab Name: OBG LABORATORIES, INC. Contract:gr4t.p,t.T,, tflc73 I
Lab Code: Case No.: SAS No..: SOC No.:

Matrix: (soil/water) flfliL Lab Sample ID: I
Sample wt/vol: _______ (g/mL)

jL.

Lab File ID: _____________

Level: (low/med) Lfltr, Date Received: cfl/;z,Jt9

% Moisture: not dec. rT< dec. Date £xtracted:oSc/,,I
Extraction: (SepF/Cortt/Sonc) Date Analyzed: tn/nI't
GPC Cleanup: (Y/N)SL pHr). Dilution Factor: I I

CONCZNTRATION UNITS:
Number TICs found: ______ (ug/L or ug/Xg) ,,.//CCr'0 U

I I I I I

I CASNVX8ER I COMPCUNDNAMZ I RT I EST.CONC. I Q

I
====._======= I — -. --—.—

I I I

I 1. I Ot'Jis'uatmJ Cfls.1,'4 I I 13 .e I

I 2. - I cc-rA.N) p.n7llyL- I c.-s I ____________ I ____
3.____________ I __________________________ I c.i I 11Qfl I _____

I 4._________ I ____________________ Il-in I 2-ic I ____
I 5. I ___________________ I-'.lc I _________ ___ I
I 6.______________ I _______________________________ I T.L I (:5) I _____ I

I 7._____________ I _____________________________ I iO.3 I i- I _____ I
I ________ I ___________________ Iyi.? P 'rcn I ___I9. ______ I ______________ I ____ I ______ __
Ito. ________ I __________________ I _____ I ________ I ___Ill. _______ I ________________ I _____ I _______ I ___ I
112. ________ I __________________ I _____ I ________ I ___
113. ________ I ___________________ I ______ I _________ ___
114. _______ I ________________ I _____ I ________ I ___ I
Its. ________ I __________________ I _____ I ________ I ___
116. ________ I ___________________ I ______ I _________ I ___
It.'. ____________ I ____________________________ I ________ I _____________ I _____ I
118. ________ I ___________________ I ______ I _________ I ___ I119. _______ I ________________ I _____ I _______ ___
J20. ________ I __________________ I _____ I ________ ___
121. ________ I _________________ I _____ I ________ I ___ I
122. ________ I __________________ I _____ I ________ I ___
123. ________ I ___________________ I ______ I _________ I ___ I
124. ____________ I ____________________________ I ________ I _____________ I _____ I
125. ________ I ___________________ I ______ I _________ I ___ I
126. ________ I ___________________ I ______ I _________ I ___
127. ________ I ___________________ I ______ I _________ I ___ I
128. ____________ I ____________________________ I ________ I _____________ I _____ I
129. _____________ I _____________________________ I _________ I _____________ _____

_____________I _____________________________ I _________ I ______________ I _____
I ____________ I ____________________ I ______ I _________ I ___ I

FORM I SV—TIC 1/87 Re'!.

651



I

- CLIENT_____

I DESCRIPTION

37 173

1 Diethylphthalate <410.
N-nitrosodlphenylamine

Hexachlorobenzene

4—Bromophenyl phenyl ether
- - -

Phenanthrene

Anthracene

Di-n-butyl phthalate

Eluoranthene

Pyrene

Benzidine <2000.
Butyl benzyl phthalate <410.
Bis(2-ethylhexyl)phthalate 470
Chrysene <410.
Benzo(a)anthracene <410.
3,3-Oichlorobenzudine

<810
DI-n-octylphthalate <410.
Benzo ( b ) Il uo ranthene

Benzo( Ic) fluoranthene

Benzo(a)pyrene

lndeno(1.2.3-cd)pyrene

Oibenzo(a.h)anthracene

Benzo(g,h.i)perylene
-

N-Nitrosodimethyl Amine

I
I

08(3 Laboratories. Inc., as, OBnen & Gem Limited Company
Box 4942/1304 Buckley Rd. / Syracuse, NY 13221 / (315)457-1494

Authoilzet__________________________

nais- Sentember 12 19R9 86

I
LABOPATOR IN

U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

S12S3 Soil

Base/Neutral
Priority Pollutants

________ 3068. 016. 517JOB NO. _________________

<ito.

SAMPLE NO. 18894 DATE COLLECTED 8989 DATE REC'D. 8-10-89 DATE ANALYZED 8-11-89I
I
I
I
I
I
I
I
I
1

I
I
I

1 .4—Oicfllorobenzene

- 1.2-Dlchlorobenzene-
-
'- - -' ':- -;-..- h. - ___.

Hexachloroethane

BIs (2-chloroethyl) ether
-

- -

Bis (2-chloroisopropyl) ether

- N-Nitrosodl-n-propylainine-

Nitrobenzene

-:_: Haänlombuce -

-
-

1 ,2,4-Trichlorobenzene

lsophoroni.

Naphthalene

Bis (2-chloroothoxy) methane -

Hexachlorocyclopentadjene

,

a
2-Chloronaphthalena - -

- -
--

Acenaphthylene

Acenaphthena -
-----.- -4 -- - ,____

Dimethyl phthalate

ZO-Olnitrotoluene -::
Fluorene

4Ziilorophenyl phenyl ether

2.4-Dinitrotoluene

t2-DFphenythydrazlnCc- ' L
Methodology: Federal Register —40 CFR, Pail

Comments:

136. October 26. 1984 UNITS: pg/kg dxy weight

Values flagged with a "B" indicate that the analyte was detected in the blank
as well as the sample.



I. 37174
—-— Acid

Priority Pollutants
LABORATORIES, INC.

2-Chiorophenol ______________ -

2-Nitrophenol

Phenol - _________________________ _______

2.4-Otmethyiphenol

2,4-Dichiorophenol

Methodology: Federal Register — 40 CFR.

Comments:

Benzyl Alcohol _________________

2-Methylphenol ________________

4-Methylphenol ________________

Benzoic Acid _________________

- 4-Chloroaniline _________________

2-Methylnaphthalene
2,4 ,5—Trichlorophenol _________________

2-Nitroaniline _________________

3-Nitroaniline _________________

Dibenzofuran _________________

4-Nitroaniline __________________

H
_____________• OBG Laboratories. Inc • an OBrien & Gere Limited Company

8ox4942/1304 OuckleyRd./Syracuse. NY 13221/(315) 457-1494 Date: September 13, 1989 67

I

I
CLIENT

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Richards—Gebaur Air Porce Base

S12S3 Soil

JOB NO. 3068. 0 16. S 17

I SAMPLENO. 18894 DATECOLLECTED 8-9—89 ATERECD. 8-10-89 DATEANALYZED 8-11-89

I

I

- - 2.4.6-Trichlorophenol

4-Chloro-3-methylphenol

-_______ __J 2,4-Dinutrophenol

2-Methyl-4.6-dinitrophenol

;' iui
4-Nitrophenol

Pan 136. October 26,1984 UNITS: pg/kg dry weight

- 1
• J

<410.

<2000.

I
I
I
I
I
I
I

<410.

1
<2000.

<410.L'
<2000.

1.
<410.

<2000. --



7
szcvcucnz ORGANICS ANALYSIS DATA SHEET ________

TENTATIVELY IDENTIFflD COMPOUNDS I

OBG LABORATORIES, INC. Contract: aocr.pic.-c,-, .1t199

Matrix: (soil/water) €fl!L
Sample vt/vol

Level: (low/med)

c.O(g/mL)___

4 Moisture: not dec. i1

Extraction: (SepF/Cont/Sonc)

GPC Cleanup:

I —

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

dec.

pH: P.o

Lab Sample ID: %Ztt''4
Lab File ID:

717s I

Date Received: _________

Date Extracted: os/u Ill

Date Analyzed: Yafar\/il

Dilution Factor

I
I
I

Lab Name:

Lab Code: Case No.:

EPA SA:P:Z :;:. I
ILOG No.:LAS No.:

CONCENTRATION UNITS:
(ug/L or ug/Kg) ncjXq...

ip a
Nunber TICs found: 1%

COMPOUND NAME
I I

I CAS Nt3NBER I

I I

1. I

I 2.
I C14!'4

I 3. i1sC I MEflMJp 2AflgI'1CIMYL-
I

4. I LrSf,JCI.AJL) cS-nn
5. I '-J'S.&fl-&..tr¼..d

I 6. . I •.
I •'

-3--tCM\ I

I

I

I

I

I

I

I

I

!

nCTAr.J ThS7I-iVL-tJIjcjc,rJ C/cH1-cu.r- C rnnfl_
U.JI.JrM>ir%-i

•'
''

CIIM.±l
''
•'
"

;

I

I

I

I

I
I
I

I

I

I

I

I
I

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I
I

I

I I

I RT
J EST. CONC. I Q

I ===== I
I L1'-i I ____________ I
I 'i.C) I _______________ I 13 II53c I _________ I ____
I ____ .j9p I ____ II1\ I rr I A
I __________ I ________________ I £3Ic-if I_______ I ___
Ii.5a I ____ I ___ IIt;ai I a1 ____ I ___ I___ I LaD_____I ___ I
I_____ I ________ _____ I___IItn I _____ I ___ I

I?.9'4 I 2.12 ___ I
I I .t__________ I ______IIV) I4js_____I ___ I

I 1C!fl. I ______________ I _____ I
I______ I __________ I____ I

______ I _________ I ___
______ I__________ I ____

I ________ ______ I__
____ ______ __ I

I
I
I
I
I
I
I
I
I
I
I
IFORM I SV—TIC 1/87 Re".

88
1



I

t,3-Dlcfllcrobenzene -
-L ___________

1 ,4-Oichlorobenzene

1,2-Olchlorobenzene
-

Hexachioroethane

Die (2-chloroethy9 ether ______ _________
B's (2-chioroisopropyl) ether

N-Nitrosodl-n-propylamin,
-

—4
Nitrobenzene

Hexachiorobutadlene

1 .2.4-Trichlorobenzene

tsophorone -- -
Naphthalene

This (2-cNoroethoxy)methane
-- — .- . -l

Hexachlorocyclopentadiene

2-Chloronaphthalene -

37 176

I
I
I

OBG Laboratories. Inc., an O'Bnen & Care Limited Company
0ox4942/ 1304 Buckley Rd./Syracuse, NV 13221 / (315) 457-1494

Authorized:

flat. Sentember 12. 1989

I
LABORATORIES, Thfl

CLIENT_____

I DESCRIPTION

Base/Neutral
Priority Pollutants

U.S. ARMY CORPS OP ENGINEERS jo9NO. 3068.016.517

tiehprds-Cebpur Air Porce Base
S12S4 Soil

SAMPLENO. 18895 DATECOU.ECTED 8-9-89 DATERECO. 8-10—89 DATEANALYZED 8-11-89I
I
I
I
I
I

I Diethylphthalate <410. - -

N-nutrosodlphenylamine
________________ —-4I

4-Bromophenyl pheriyl ether——---C--- ----- - - - --
Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Benzidine
<2100.

] Butyl berczyl phthalate
- -

- - <410.
Bis(2-ethylhexyl)pflthalate

Chrysene

Benzo(a) anthracene

1 3.3-Oichlorobenz,dine
-

_______ -i <820.

�410..
JBenzo(b)tluoranthene

—
Benzo(k)fluoranthene

•I Acenaphthene - -

Dimethyl phthalate

I — 6-Din,tmtoIu&ñe-

Fluorene

I 4-Chlorophenyl phenyt ether-

2.4-Din itrotol uene

1,2-Ciphenyihydrazlne

I

J,'-t Benzo(a)pyrene

- Indeno(1,2.3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h.i)peryfene

- 1 N-Nitrosodimethyl Amine

Methodology: Federal Register —40 CFR. Pan 138. October 26.1984 UNITS: pg/kg dry weight

Comments:

/



I
I __a — — —a — —

37 177

I'
SAMPLENO. 18895 DATECOLLECTED 8-9—89 flATEREC'D. 8-10-89 DATEANALYZED 8-11-89

2-Chiorophinol
- - -

2-Nitrophenol

Phenol -__________________________ _____________

2,4-Di rnethylphenol

2.4-Dichlorophonol - ______________________

Benzyl Alcohol

2-Methylphenol

4-Methylphenol

Benzoic Acid

4-'Chloroaniline

2-Methylnaphthalene

2,4 .5-Trichiorophenol

2-Nitroaniline

3—Nitroanjijyle

Dibenzofuran

4-Nitroanjjjiie

I
I
'U

060 Laboratones, Inc., an Otnen & Gore Limited Company
Box 4942/1304 Buckley Rd. / Syracuse, NY 13221 / (315) 457-1494

Authortnd: _44C1Li,.4át//
Dale: September 13, 1989 70

LABORATORIES, INC.

CLIENT_____

I DESCRIPTION

U.S. ARMY CORPS OP ENGINEERS

Richards-Cebaur Air Force Base
S12S4 Soil

Acid
Priority Pollutants

.IOSNO. 3068.016.517

I
1

I
I Methodology: Federal Register — 40 CFA.

Comments:

<410. __J 2,4,6-Trichlorophenol <410.

___ 4-Chlwo-3-methylphenol j-
J 2,4-Dinutrophenol . <2100.

- - 2-Methyl-4,6-dunitrophenol

-, ,, - 1 ] Pentachiorophenol
4-Nitrophenol

Past 136. October 26, 1984 , UNITS; pg/kg dry weight

I
I
I
I
I
I
I,

<410.

I
<2100.

<410.

k
<2100.

I
<410.

<2100.



1?
SE1CVCLAflLZ ORGAN:CS k'ALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

OBG LABORATORIES, INC. Contract: ________
Lab Code: Case No.: SA,S No.: SDG No.: I
Matrix: (soil/water) SNL

Sample wt/vol: t3o.o (g/nL)___
Level: (low/nd)

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc)

Lab Sample ID: ntc
Lab File ID:

I
Date Received: t/vo1 I
Date Extracted:

Date Analyzed: o�/am/n

GPC Cleanup: (Y/N) AL pH: tn Dilution Factor: I

Lab Name:

zr.; s;.::z :::.
1

I

Nunber TICs found:

flflr..-

CONCENTRATION UNITS:
(ug/L or lag/Kg) ,nc,Jfrzc÷..ía

RT

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

EST. CONC.

—
I

CAS NVXBER I COMPOUND NAIl!
I I

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

UMKp.Jgwrj I 3.il I "to
i-n"I1 a-PzN7EJ ...1-3K)E '-i-t1C7MyL-I Y.Cc I

UtsJ!&r...,rujj' C9,-hn I_______
I L)p..ivcKjct*.itJ I
I .' I I
I I .3i I
I tJ&),Jfl.aAJ CCTH1Zi 4.M1L4
I IJN.JA?JOLAjp.J . I 7.)). I
I I I

flcrApU S DinErMYL I 791 I din
I (JPJK jfloM'J C_In Alt I 1io I

I UK-Jj'rsJnrs}KJ I
I cftJ,tNnw,U C/i M2'1' I 'ti-il

I

I

'3Q
:—4fl

I UK-i I'.LUjh_.1 J ,• I
I I 2L.V) I 'inn
I '. I

tiflh1 I ft'-.h--EThyLMCXL/, )PSThF.LA.7E I ui.5I
I

I
Ag

I I I

I I I
I I I
I I I

I I I
I I I
I I I

I I I
I I I

I I I

I I I

I I I
I I I
I I

1

I

I

I

I

I

I

I

I

1

I
I
I

IQI
I I

VT I

___ I
L8II a IL RII

I'' I

I ___
I ___ I
I ___

FORM I SV-TIC 1/87 Rev.

'Ui



Authorized:

Date: Sentember 12. 1989 81

- -— — —
LASCRATCRI IN

CLIENT_____

DESCRIPTION

U.S. ARNY CORPS OF ENGINEERS

37 179
Base/Neutral

Priority Pollutants

_______JODNO. 3068.016.517

Richards-Gebaur Air Force Base

Site 10 S1OS2 Soil

1.3-Dlchlorobenzens

SAMPLE NO. 18947 DATE COLLECTED 8-10-89 DATE RECO. 8-11-89 DATE ANALYZED 8-18—89

I
I
I
I
I
1

I
I
I
I
1

I
1

1

I
I
I
I
I

1.4-Qichlorobenzene I

i2-DichIorobenzene ::--——--—-—
Hexachioloethane

Bis (2-chioroethyl) ether

B's (2-c',loroisopropyi) ether

N-Nitrosodl-n-propylarnine-

Nitrobenzene

H ox ach to ro bu tad to n e

1. 2,4-Tn ch Iorobenzene

Isophorone

Naphthalene

Bk (2-chioroethoxy) methane

Hexach10 rocyclo pentad I e ne
- - - -- - - -

2-Chloronaphthalene- -

Acenaphthylene

Acenaphthene— ---——--.————— -. ..

Dirnethyl phthalate—-. --—- - —-----— —.----_-—--,—._Z6-Dtnitrotoluene . - -

'

-
.

-

Fluorene

4-Chiorophenyl phenyl ether
-

-- - — =
2.4-Din itrotol uene

1,2-Diphenyihydrazine

- c4O0O. Oiethylphthalate <4000.

Ilexachioroberizene

4-Bromophenyl phenyl ether
-

Phenanthrene-- -
Anthracene

Di-ri-butyl phthalate
-

Ftuoranthene
--—------,______'__ —--.Th

Pyrene
-

Benzidine <20000.-
Butyl benzyl phthalate

- - -
<4000.

Bis(2-ethylhexyl)phthalate

'''fl Chrysene -

_______ ________ -
Benzo(a)anthracene

3,3-Dichlorobenz,dine <8000.
0t-n-octylphthalate

- <4000- I Benzo(b)tluoranthene

Benzo(k)fluoranthene
-

•

j Benzo(a)pyrene
.-.-

! Dibenzo(a.h)anthracene
-

BenzD(gh.i)perylene
-

N-Nitrosodimethyl Amine /'fr

Methodology: Federal Regieter — 40 CFR. Pail 130. October 28, 1984 UNITS: pg/kg dry weight
Comments: Elevated detection limits due to matrix interferences.

08(3 Laboratones, Inc., an O'Bnen & Gem Limits Company
Box 4942/1304 BuckleyRd/Syracuse. NY 13221 / (315) 457-1494



37 iSo
__ Actdr E __ Priority Pollutants

p

1aITIIIIR4uo__--T
2-Nitrophenol

Phenol

2.4-Oimelhy(phenol

Methodology: Federal Register — 40 CFR, Part 136, October 26, 19M

Comments:

Benzyl Alcohol

2-Methylphenol.

4-Methylphenol

Benzoic Acid

4-Chioroanijine

2.-Methylnaphthalene

2,4, 5-Trichlorophenol

2-l4itroanjljne

3-Nitroaniline

Dibenzofuran

4-Nitroaniline

<4000.

I
<20000.

<4000.

4,
(20000.

L
<4000.

<20000.

14 Elevated detection limits due to matrix interferences.

I:
I:
I,

OBG Laboratories, Inc.. an O'Brien & Gere Limited Company
Box 49.42/1304 Buckley Rd. / Syracuse. NV 13221 / (315) 457-1494

Authoazed:_________
n. September 13, 1989 82

l.ABORATOPIES. INC.

CLIENT

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

Rjchards-Gebaur Air Force Base

Site 10 Sl052 Soil

.106 NO.

It
SAMPLENO. 18947 DATECOLLECTED 8-10-89 DATEAECD 8_l_89DATEANALyzED 8-18-89

3

3068. 016. 517

-J

2.4,8-Trichlorophenol <4000.

4-Chloro-3-rnethy!phenol 4,
2.4-Oinitrophenol <20000.

2-Methyh4.6dinitrophenoI

Pentachiorophenol

4-Nltrophenol - -

UNITS: pg/kg dry

I.
if
I?

Li



37 18± 1
EPA 5A:;:z

szxIvcr..xnLz ORGANCS AMALYSIS DATA s:-in; ______________
TLNTATIVtL' IDENTI?IZD COMPOUNDS I

Lab Name: 036 LABORATORIES, INC. contract:grjç,.pit.gr ______________

Lab Code: Case Na.: SM No.: SOC No.:

Matrix: (soil/water) cCfl!L Lab Sample ID: -Zt1'r7DL I
Sample wt/vol: 30.0 (g/aL)____ Lab File ID: ____________
Level: (law/mad) Date Received: rd/urn 1

I % Moisture: not dec. fl dec. Date Extracted: o1'rIn

Extraction: (SepF/Cont/$onc) Data Analyzed: O/o,/fi I
GPC cleanup: (Y/N)AL pH: ).T Dilution Factor: (.3

CONCENTRATION UNITS:
Number TICs found: . (ug/L or ______'Cu

I! I I I

CM NVXBER I COMPOUND Njt I RT ES?. CONC. Q I

I I I I

1. __________I (t3Kh.r\u.),.J I LL.' i ___________ I- I. _______________ I _________________________________ I -).si _______________ ______ IIa.________ ___________________ I _____ I _________ I ___ I
I4 ________ I ___________________ I_____ I _________ ___ ItI 5._________ I ___________________ I ______ I _________ I ___ I

6.________ I___________________ I ______I _________ I ___
I—,.. ________ I ___________________ I _____ I _________ I ___ I13.______ I______________I ____ I _______ __ Iljg.________ I ___________________ _____ _________ ___

10._________ I ____________________ I ______ I _________I___ill.___________ I ________________________ I _______ I___________I ____
j!12.____________ I __________________________I ________ ____________ ____

13.____________I ____________________________ I________ I _____________ _____ I
14. _____________ I _____________________________ I _________ I ______________ I_____ IIts.________ I ___________________ _____ I_________ I ___ I'16.___________ I _________________________ I_______I ____________ ____
17. ____________ I ____________________________I________ I _____________ I_____tie.________ ___________________ I_____ I _________ I ___ I

119._______ I ________________ I _____ I ________ I ___
20. _____________ _____________________________ I _________ I ______________ I _____ I
21._____________ _____________________________ I________ I _____________ I _____

122._________ I___________________ I ______I _________ I ___
'23. I ________ i ____________ ____

24._____________ _____________________________I _________I ______________I _____
25. ____________I ____________________________ I ________ I _____________ _____

1126.__________ I ______________________ I ______ I __________ I____ I

(27.________ I___________________ _____ _________ ___
23.________ ___________________f ______ I _________ I ___

I29. _________ I ___________________ I ______ I _________ I ___
1130. I _____________________ I ______ I __________ I ___ I
I ___________ I ___________________ I______ I _________ I ___

FORM I SV—TIC 1/87 Rev.

83
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37 182

Base/Neutral
Priority Pollutants

Anthracene

Di-n-butyi phthalate

Fluoranthene

Pyrene

Butyl benzyl phthalate <35000.
Bis(2-ethylhexyflpflthalate

Chrysene

Benzo(a)anthracene

3.3-OchIorobenzudine <69000.
Dl-n-octyiphthalate

- <35000.
Benzo(b)tluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2.3-cd)pyren.

Dibenzo(a.h)anthracene

Benzo(g.fl,i)pery(ene

N-Nitrosodimethyl Amine

Cominnts: Elevatec. detection limits due to matrix interferences.

I
I
I

08(3 Laboratones. Inc.. air OBner & Gem Limited Company
Box 4942/1304 Buckley Fc. / Syracuse, NV 13221 / (315) 457-1494

Autho flied:

Date: Settember 12. 1989

- — — —
LASORATORfl'

cLIENT__
DESCRIPTION

U.S. 4P..MY CORPS OF ENGINEERS JOB NO.

tichards-Gebaur Air Force Base
Site tO 51052 Soil

3068.016.5 17

SAMPLENO. 18948 nATECOLLECTED 8-10-89 OATERECD. 8-11-89 DATEANALYZED 8-18-89

t.2-Dlchlorobinzeit

i: j Diethylphthalate <35000.
1.4-Olchlorobenzene N-nitrosodipflenylamin;

.T_i___

1-lexachloroethane

Bis(2-chIoroetbyl)ettT- 't. •.

I
I
I
I
I
I

1

I
I
I
I
I
I
I

4 Hoxachlorobenzene

4-Bromophenyiphenyl ether

Nitrobenzene

Bis (2-chlorousopropyi) ettier

N-Nitrosodf-n-propyfm. —

-

Hexachlorobutadiene

1,2,4—Tnchlorobenzene

.;:ili
Naphthalene

BIs(2-chloroethói9}iniethane T
-

Hexach torocycIopent iene

2-Chloroniphthalene -
-

. >: I :- --
-

Acenaphthylene

Acena!hthena
-

-. T;T.
Dumethyl phthalate

Z6-Oinitrotoiuene -

T7T

Fluorene

4-Chiorophenyt phenvtether

2.4- Dinitrotol uene

t.2-DIpheny(flydranc -

Methodology: Federal Reqtec — C CFR, Pan 136. October 25, 1984 UNITS: pg/kg dry weight



I
I
I
1
it

Benzyl Alcohol

2-Methylphenol

4-Methylphenol

Benzoic Acid

4-Chloroaniline

2-Methylnaphthalene

214 ,S-Trichlorophenol
2-Nitroaniline
3-Nitroaniline

Dibenzofuran

4-Nitroaniline

-r

LABORATORIES, INC.

CLIENt

DESCRIPTION

37 183

Acid
Priority Pollutants

________ 3068.016.517'JOB NO. ________________U.S. ARMY CORPS OP ENGINEERS

Richards-Gebaur Air Force Base

Site 10 51052 Soil

SAMPLENO. 18948 DATECOLLECTED 8-10-89 nATEREC•D. 81189DATEANALYZED 8-18-89

2-ChIOrOphenOl . (35000.
1

2,4,6-Trichlorophenol

£
2-Nitrophenol L -— - ... - t3:m0t!I!h?f0t -

3 Phenol . ________ [ 2,4-Dinitrophenol -
2,4-Diniethylphenol . I 2-Methyl—4,6-dinitrophenol

J
2,4-Dichiorophenol ,J

4-Nitrophenol

Methodology: Federai Register —40 CFR. Part 138. October 26, 1984 UNITS: pg/kg dry weight
Comments: -

I
I
I.

<35000.

'If
170000.

<35000.

1
<170000.

<35000.

'11

<170000.

a,
<35000.

<170000.

i
I!i
ii
'I
121

ill
I

I

I

Elevated detection limits due to matrix interferences.

OBG Laboratortes, Inc., an O'Bnen & Gere Limited Company
Box 4942/1304 Buckley Ad. / Syracuse. NY 13221 / (315) 457-1494

AuthedzS:

Date: September 13, 1989 -85
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37 184
EPA s;::p:z :::.

SLMIVCLAflLZ ORCANICS ANALYSIS DAfl SHEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS I

Lab Name: OBG LABORATORIES, tNC. Contract:pCytp/4..Ti, I94T
Lab Code: Case No.: SAS No.: SOC No.:

Matrix: (soil/water) O!L Lab Sample ID: 2ttbga.. I
Sample wt/vol: ?)O.0 (g/mL)____ Lab File ID: _____________

Level: (low/med) l..fltt., Date Received: pt/u/fl I
% Moisture: not dec. ' dec. Date Extracted:_________

Extraction: (SepF/Cont/Sonc) Date Analyzed: al/al/ti I
CPC Cleanup: (Y/N)AL pH:1. Dilution Factor: /30

CONCE2JTRATION UNITS:
Number TICs found: 3 . (ug/L or ug/Xg) ,,/Acc....'(a

I I I I I

I 0.5 WUNSER COMPOUND NA24Z I RT EST. CONC. Q I

I I I I I

I 1. I tinjrjOt.,t_,' MYfl\3cSiP I /co. I êIoo I_ I

I 2.____________ I __________________________ I ________ I T'-inn ____
I 3.____________ I tJPdk.int,j r4YPj\CAflL!.ep.s I I _____________ 11 IJ4. ______ I ______________ I ____ I ______ I__15. ______ I ______________ I ____ I _______ I__ I

(6. _________ I ____________________ I ______ I _________ _________ I ______________ I ____ I ______ I __ IIs. _______ I _______________ I____ I _______ I __ I19.______ I ______________ I ____ I _______ I __ I
110. ________ I ___________________ I _____ I_________ I ___fl._______ I _________________ I _____ I ________ I ___ I
Ill. ________ I ___________________ I_____ I _________ I ___
113• ________ __________________ I _____ I ________ I ___ I
114. ________ I ___________________ I _____ I _________ I___ IItS.________ I ___________________I _____ I _________ I ___ I

116. _________ I ____________________ ______ I _________ ___
117. ________ I __________________ I _____ I________ I ___ I
Its. ____________ I ____________________________ I ________ I _____________ I _____
j19. ________ I __________________ I _____ I ________ I ___ I
120. _________ I ____________________ I ______ I _________ I ___ I
I21. _________ I ____________________ I ______ I _________ ___
j22. _________ I ____________________ I ______ I _________ I ___ I
123. _________ I ____________________ I ______ I _________ I ___ I
124. _________ I ____________________ I _____ I _________ I ___ I
125. ___________ I _________________________ I _______ I ____________ I ____
(26. ___________ I ________________________ I _______ I ___________ I ____ I
J27. _____________ I _____________________________ I ________ I ______________ I _____ I
lag. _____________ I _____________________________ I ________ I ______________ I _____
129. I ___________________ I _____ I _________ I ___
130. ________ I __________________ I _____ I ________ I ___
I ___________ I ____________________ I ______ I _________ I ___ I

FORM I SV—TIC 1/37 Rev.

86
- I



I

CLIENT_____

I DESCRIPTION

I

I 3-CuctIorobenzene

1 ,4-Dichforobenzene

1,2-Dichlorobenzene
-

- - -
—

Hexachioroethane

Bis (2-chioroethyl) ether

B's (2-chioroisopropyl) ether

N-Nitrosodl-n-propylamirte

Nitrobenzene

Hexachlorobutadiene

1 .2,4-Trichlorobenzene
—

Comments: Elevated detection limits due to matrix interferences.

37 185

I
I 080 Laboratofles. Inc., an OBnen & Gere Limited Company

8ox4942/ 1304Buckley Rct/ Syracuse, NY 13221 /(315) 457-1494

I

- — — -
— —a — — — —

I
tt.S. ARMY CORPS OP ENGrNEERS

Richards-Cebaur Air Force Base

Base/Neutral
Priority Pollutants

_______JOBNO. 3068.016.517

Site 10 S1OS& SOIl

SAMPLENO. TR949 DATECOLLECTED 8—10—89 DATEREC'D. 8—11-89 DATEANALYZED 81889

1 ..j D:ethyIphthalate
- - -

- N-nutrosodiphenylarnine______ .4

- I Hexachlorobenzene
- - -

4-Bromophenyt phenyl ether

I Phenanthrene

I
I
I
I
I
I
I
I
I
I
I

Anthracene

Di-n-butyl phthalate

Fl uoranthene

Benzidlne

ButyI benzyt phthalate

Sis(2-ethylhexyl)phthalate

Chrysene

Naphthalene

Th1ai6i'j'iiiiiine----___
I-(exach Iorocyclo pentadiene

i-&apntiiii
Acenaphthylene .

Acenapflthene -:
'

Dumethyl phthalate

Z6-Olnitrotoluene- - —c-: 7 : Ti -
Fluorene

4-ChloropherTyl phenyl ether
-— —

2.4-Dinitrotoluene .
—

t2-Dhsnhydra4ns JT

<18090.
(3600.

<7200.

<3600.

/

Benzo(a)anthracene

3.3-Dichlorobenzid;ne

DI-n-octylphthalate

I Benzo(b)tluoranthene

Benzo(kjfluoranthene

-j Benzo(a)pyrene--
Indeno(1.2.3-cd)pyrene

]Dibenzo(aM)anthracene
- - -

Benzo(g,h.i)perylene

4 N-Nitrosodimethyl Amine

Methodology: Federal Register —40 CFR, Part 136, October 28.1984 UNITS: pg/kg dry weight

A..thadnd'

Dale, cent,nh I 2_ ISSfl B7



27186

I
LABORATORIES, INC.

Acid
Priority Pollutants

CLIENT U.S. ARMY CORPS OF ENGINEERS JOONO 3068.016.517

1 DESCRIPTION Richards-Gebaur Air Force Base
-

Site 10 S1OS4 Soil

SAMPLENO. 18949 DATECOLLEC'TED 8-10-89 nATERECD. 8'189DATEANALYZED 8l8$9

Methodology: Federai Regtstr — 40 CFR,

Comments:

Senzyl Alcohol
2-Methylphenol -

4-Methylphenol
Benzoic Acid

4-Chloroaniline

2-Methylnaphthalene

2,4, 5-Trichlorophenol

2-Nitroaniline

3-Nitroaniline

Dibenzofuran

4-Nitroaniline

<3600.

if
<18000.

<3600.

1
<18000.

'j,
<3600.

<18000.

I
I

Elevated detection -limits due to matrix interferences.

Authorized: jkL8'/ti
Date: September 13, 1989

I

2-Chloropfleno <36W3.
-

- 246-Trichiorophenol
-

2-Mitrophenol I 4ChIoro-3-rnethy(phenol
- - -

- LIi_,___.__ 2,4-Ounitrophenol - -- -
2,4-Dimethyiphenol 2-Methyl-4,6-dinitrophenol -
2,4-Dichlorophenol

4,,
i Pentachiorophencl

-

4-Nltrophenol

Part 136. October 26, 1984 UNITS: pg/kg dry weight

I
I
I
I
I
I
I
I
I

<3600.

<18000.

-I

I
1

I
08G Laboratones. Inc., an OBnen &GoreLimited Company
Box 4942/1304 Buckley Rd. /Syracuse, NY 13221 / (315) 457-1494



37 187
—

'-4'.-."
EPA S;::;:

SZ.'CVOLATflZ ORCANICS ANALYSIS DATA SaEZT
TLNTATIVZLY IDENTIFIED COMPOUNDS I

Lab Name: OBG LABORATORIES, INC. Contract:gOJ,tpiL.T,, I______________

Lab Code: Case No.: 51.2 No.: SOG No.:

Matrix: (soil/water) fl/L Lab Sample ID: Z11i9ç. I
Sample vt/vat: 30.0 (g/=L)____ Lab File ID: ____________

Level: (low/med) kntri Date Received: 'n)/Y1

% Moisture: nat dec. 1 dec. Date Extracted: r&/r/19

Extraction: (SepF/Cont/Sonc) Date Analyzed: 09/oi /'(fl

GPC Cleanup: pM: 15i Dilution Factor:

CONCENTRATION UNITS:
Number TICS found: 2 (ug/L or u/K)i7Je'c

as ( COMPOUND NW
( RT EST. CONC. Q

I I — —l I I

I 1.________ I_.. _________ IL/,tl I _________ ___ I
I 2.________ I __________________ 1.5c3 J iccn 14)3. ______ I______________ ____ I _______ __j4. ______ I ______________ I____ I_______ I__Is. _________ I ____________________ I______ I __________ ___16. ______ I ______________ I____ I_______ I ________ I______________ I ____ I _______ __Is. _______ I _______________ I____ I _______ I __ I19- ______ I ______________ I____ I _______ __Ito. ________ I ___________________ I_____ I _________ I ___ IIn. _______ I ________________ I_____ I ________ ___liz. _______ I________________ I• I ________ I ___ I113. _______ I ________________ I_____ I ________ I ___
114. ________ I__________________ _____ _________ ___Its. ________ I _________________ I _____ I ________ I ___
116. ________ I __________________ I_____ I _________ I ___ I
117. ________ I __________________ I _____I_________ I ___
118. ________ I ___________________ I_____ I _________ I ___ I

119. ________ I __________________ I_____ I _________ I ___
20. ____________ I ____________________________ I ________ I _____________ I ____ I

121. _________ I ___________________ I ______ I_________ ___
22._________ I ___________________ I ______ I _________ I ___

123. ________ I _________________ I_____ I ________ I ___ I

124. ________ I ___________________ I_____ I _________ I ___ I

125. ________ I ___________________ _____ I _________ I ___
126. _________ I___________________ I ______ I _________ I ___ I

127. _____________ I _____________________________ I _________ I______________ I _____
p28._________ I ___________________ I ______ I _________ I ___ I

29. ____________ __________________________ I ________ I ____________ I ____ I

30. ________________ I___________________________________ I __________ I ________________ I ______
___________ ___________________ I ______ I _________ I ___ I

FORM I SV—flC 1/87 Re':.
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I
—4

U.s. AR14Y CDRPS OP ENGINEERS

I Richards-Gebaur - Air

I
I
I
I
I
I

S6S4 Water

.orrecane

-Bznanone

I _aDornes. Inc.. anO'Bnen & Gere Limited Company
.C.C2/ t34 Buckley Rd/Syracjse,NY 13221 / (315) 457-1494

I

'37189

n wa
Purgeable

Priority Pollutants

.JOBNO. 3068.016.SU

18771 flATECOLLECTEQ 8789 OATEREC'O. 8889 flATEANALYZED 8-17-89

I Eaaas. -i t-1 ,3-Oichloropropenenr,'-? yDrjc-r .t.'C'r
Thciltoroethen,'7-" :''-',' • -. -__ __ _____________—————a_sT :;3fi Benzene - ——' r—r—'tc—-,r-r- - - -.'- -nrane 2°!t...— -q-r,t- -wdIorda -1 <S. 2-Trichioroethane -

- —Dict'c.roethene c.-t,3-Oichloropropene- - -. ,
- -t—Oidtoethane •.---'' £' --'- - - :— 2-Chioroethylvinyl ether <10.___-t,1t. __t — -

.--,cr1soroethene - Bromotornr - - . <5.
______________________________________ __________________ #__,_.a___ _.., '.. —— .e - ' ,.. _,.,—-r. :- _-=; - '7r- . —r—:' '.' -':.-'-'N:- :- 1,1.2,2-Tetrachioroethane- --.- -'-—--S - — -.-.-. -

- .—ncr.o'-oethane Tetrachloroethene -
- -- - - .a, a-ttTnoethanw;- ' Toluene

-—-.—-—.tt—————— ,'r—" •—'————-;-— T:."r_ —

tr3n tarachionde Chtorobenzene ,

- ' -
—— - - - . .-. •- - -

aanocaorcmethans n. - - LCEber1z6 - - -
- :—z'i:r.c.-opropane , / . Xylenes

-
- --t — - — - -, ,,:t,.

I "iogr Federal Regtser—40CFR, Past 13& October 26. 1984

Acettne <10.

I <S.

<10.

I
I Vinyl acetate

L-Xethyl_2-pentancne

2-Hexanone

I
I
I

Authorized: ,cL 1P
n..ts, Sentember 6. 19R9 91



___ 37 190

1K ___
EPA SAMPLE NO.

votaflLZ ORG.ZTtCZ AzaLysIS DATA SUEZI

Tt;'rAnVZLX xDatnFI CC2GOUB I

1 gaSS OBG aatoRtES. INC. — contnct: 9.O!W2 I
CasaWO. — 5IsUo.: — — s©C lIo. —

jjjc: 50u/watar)LO- La sample tD:

ptS /voL: ______ ___ fUS — I
,61

Data Racaiveth

not dec._ — Data Mlalytad DU ' I
(pack/cap) CJL Dilution ractert — I

a cc5cBATtOt UN1T5.

TICS eound L- (ug/t or ixg/Kg)i-

I. I
I

i
i i zst.coNCI Q_ -I—

i.e ____.I
__________z.iii —! ___________________________I _____________ ____--_--

____ ccH
.1- - --_-

9. _I_ _______ ____tO . I
_I _______I

• n- _I_ _I___I
It tE-

_________________ _____ ________ ___

'i
ts-

_I__ ____15. I _I ____

I
_I _I__ ____

j; ii— TL III1 ________
21. _____I

____I___ _____

I _______________
-I ___122 ___________I __________________________I_•___

____________ ____ I

I 24. _I _I I

25_ _I _I _I ____

I 27. _I _______________________
_l ____26. _I_ _I ____

I 23._ _I I ___________
I 29. _I _I ____

-t 3O. I
- _II

______I _l___ _I_I

ORZ4 t VOAflC
1./37 Re':.

92

I



LABORATORIES, INC.

Bromomethane: r—rr
Chloroethane ,

37 191

Purgeable
Priority PolFutants

C r 'r r r;i.r
ChFojomethane - - \IOt 3 t-13-Dichioropropene

C Tnchloroethene -
-

-- -

_________________ __________ Benzene

Dlbromochloromethane

-
- :..E;-: :T 1,1.2-Trichoroethane

______ _______ c-1.3-Dlchlàropropene

______ ___________ •
- 2-Chioroethylvinyl other <10.

Mejyene chloride-

1,1-Dichloroethene

• 1,t-Oich(oroethane_,.-,: - -- - •- --
—.-•------&-•'

t.1 ,2-Oichloroethener - • .' . . -- -
Ch(omfomi - -'—ac— - ,___ -.---•

—-=-'- —

-,- —I—.

1,2-Dichforopropane #

1,1 ,2,2-Tetrachloroethane

Tetrachioroethene I -
-.

Methodology: Federal Register—40 CFR,

Corn rnents

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone
2-Hexanone

Styrene

Authodzeth

Date: September 6, 1989 93

I
I
I
I

I
'1

I
I

CLIENT_____

DESCRIPTION

S6SS Water

U.S. ARI.fY CORPS OP ENGINEERS JOSNO.
3068.016.517

Richards-Gebaur Air Force Base

____________ ____________DATE REC'D. DATE ANALYZED _____________SAMPLE NO. 18772 DATE COLLECTED 8—7—89 8—8—89 8—17—89

ppb ppbI

I

I

I

I

I
I
I
I
I
I

1,2-Dichloroethane

Carbon tetrachionder-w --
Bromodienloromethane -

— _r.ir't7' •.',-••' -Y.j Toluone

.1

Chiorobenzene - -
___________ 1 Ethylbenzene

_____.XyIenee-,

II
Pan 136 Octobec 2t 1984

<10.

<5.

I I

I

<10

iiii
<S.

II
OBG Laboratones, Inc.. an O'Brien & Gore Limited Company
Box 4942/1304 Buckley Rd./ Syracuse. MV 13221 / (315) 457-1494



37192rc'-
EPASAZIPLZKo.

VOZS%T112_QRGAZC ANALYSIS DATA SMP ______________Tfllflnmx IDItfl au COZ WOUNDS I

Lab Mama: USC LABORATORIES, INC. contract: 3o?cvo.&7 i
/

Lab Code: Case Mo.: sas Mo.: SOC Ma.: _____ I
Matrix: (sail/water) u3'iCt Lah Sample ID: _____________
Sample sat/vol.: o (qJmL) irk- Lab Vile ID: ____________
raves: (law/med) Low Data Received: _________
* Moisture: not dec. — Data Analyzed: rC -,

Column: (pack/cap) ictc. Dilution Factor:

C0MaN'AnON UNITS:
Munber TICs found: C (ug/t. or ug/Kq) . —

I I I I — II CS NV!IBfl I COMPCCND NAZIZ I Rt I EST. CONC. I Q
I I I I IfL. I ______________I ____I ______I__12. I ______________I ____I_______ I __j3. I _______________I____ I _______ I __14. I ______________I ____I_______ I __Is. ________ I___________________ I _____ I _________ I ___ I6. I ______________I ____I _______I________I _____________I ___I ______I __IIs— _________ I___________________ I _____ I _________ I ___ I19-. I______________ ____I _______I __
11.0. ____________ I -'I ________ I _____________I _____ I
li—i..._________ I _____________________-I ______ I __________ I ____ I
11.2.__________ I _______________________I ______ I ___________I ____ I
11.3. I I I I__I14. I _______________ I ____I _______ I ___IIi's. I _______________I ____I _______I ___I116- I_______________ ____ _______I ___II1.7.__________ I _______________________ I ______ I ___________ i ____118. I _________________I_____ I ________I___tl..9_ ________ I___________________ I _____ I _________ I ___ I120.__________ I ________________________ I _______ I ___________ I ____jZt. _______I ________________I ____I _______I___122. I _______________I ____I _______I___23. I _________________I _____I ________I___(24- I ________________j_____ ________ ___125- I _______________I ____I _______I___126. ________I _________________ I _____I ________ I___27'.____________ I ___________________________ ________ I _____________ i _____
128.____________ I ____________________________ I ________ I _____________ _____ I
129._______I ________________I____I _______I___ I

130. _______ I_________________ I _____ I ________ ___I ___________ I ___________________ I _____ I-.' — I ___ I

FORM : VOA—flC 1/37 Re'.'.

I



I 37 193

rZF,'f
Benzene

Methodology: Federal Reguster—.40 CFR, Part 136. October 26. 1984

U Comments:

Acetone ______________

Carbon disulfide ____________
2-Butanone

Vinyl acetate
4-Methyl- 2-pentanone
2-Hexanone

Styrene

Puraeable
Priority Polutants

_______ 3068.016.517______JOB NO. _________________

I
I
I

OBG Laboratones, Inc., an OGrien & Gere Limited Company
Box 4942/1304 Buckley Rd/Syracuse. MV 13221 / (315) 457-1494

Auihnflnd: ___________________________

n•.. September 7, 1989

— —
LASOPAThPfl

U.S. ARMY CORPS OF ENGINEERSCLIENT____

DESCRIPTION Richards-Gebaur Air Force Base

S955 Water

I
1

I
I
I
I
I
I
1

I

SAMPLE NO. 18896 DATE COLLECTED 8—8—89 DATE RECD. 8—10—89 DATE ANALYZED 8-17—89

ppb ppb
,,.wr49,;4

tChIorornethane'.—. ,tC0'.' jJJ t-i 3-Duchloropropene <10

Bromomethane I Thchloroethene
- -

- -- I --"--7- ---,------ - - —
Chloroethane 4 - Oibromochloromethane

- -— -
.-r;——-. —, —— ,'——-' '— —--——————'—— . ._ . -_...._.. -

MethjIeecMoride. - <5• JLZc?±a1...
1.1-Oichloroethene c-i.3-DIchIoropropene,

—-- —, C —'c—
- 1,1—Otctlloroethanet --'; -'m - 3 2-Chloroethylvinyl ether <10.

—- —— — _- —. ——... ._.- —,—"—-— —,—.,. —
t-12-Dichloroethene .

- Bromofornr
- - -

-
-

-

-
<5.: -

- T7 rctT—.. "r'' —-—t'-"——--- I
Chloroform' "

— -. -' 11 22 Tetrachloroethane—.. :.4sS - - r_. - , I A-.a&J - -. -—
1,2-Ouchloroethane tetrachloroethene

—. -. — -'7- 'cr' a'—tr- — -tr.7!r ''—-r ' .------—--, — - -.
W-TflchIoroethans-Tfl-. - Tt't. r'—--,--.--r—-

Carbon tetrachiorude - Chlorobenzena - - -
-

. -,

—.

- -- -77 -tT"Bromodichloromethane - - -. "t''fl-
1 Ethylbenzener-.-..-'-T-r—----—---n

..-

-
1,2-Ouchloropropane XyIenes a..- — .,'

<10.

1

I
I
I

<5.

<S.



27194
'I-. - . - — -

EPA SMWtZ NO.
VotAntE ORCANI ANALYStS OAfl n '•—-.. _______________TfllflI.Lv s.Z Iotrrn rn cCgOCNOS I

__ I'Tc
Lab Name: OBG LABORATORIES, INC. Contact: 3zo7.cjc.&7

-

tab Code: Case Mo.: SAS Na.: ______ SOC No.: ______
Matrix: (sail/water)_____ Lab Sample 10:

sample tit/val: 1)0 (g/mL) (ilL. Lab File ID: ____________
Level: (law/med) LC) Oats Received: c1,! T
% Moisture: not dec. Oats Analyzed: OS/ '7 [9
Column: (pack/cap) Di.ttit.ion Factor: I

COU1TRAflOM C1CTS:
M*Ser tICS found: C) - (ug/t or ug/Xq) ii

I I I I I

I CAS Nttfl I coz'womornz I zs'r. co1c. Q i

I I I I
I 1...________ I ___________________I _____ I _________I___ I

I 2.________ I ___________________I _____ I_________ I ___13- I ______________I ____I_______ I __ I14- I ______________I ____I_______ __5. I ______________I ____I _______I__ IIS. I______________I ____I______I__$7. I_____________I ____I______I __ IIs. I ______________I ____I ______I__1. ________ I___________________ I _____ I _________ I ___ I10. I _________________I _____I________I ___ IILL. I_______________ ____ _______ ___$12. I I I I__113. I I I I I

$1.4. I _______________I ____I _______I ___I115. I _________________I _____ ________ ___116- I_______________I ____I _______ ___I$17. I_______________ ____ _______i___li_a. I _______________I ____I_______ I ___Its. I_________ ___I I I

lao. ____________ I ___________________________ I ________ I _____________ I _____
121... __________ I______________________ I______ I ___________ I ____ I

122._______I _______________I____I _______t ___I
I23.. ____________I ___________________________I ________ I _____________ I _____ I$24._______ I _________________I_____I ________I___ I

125. I __________________ _____ ________i___
126. __________ I ______________________ I ______ I ___________ ____I

I27. ____________ I ___________________________ I ________ _____________ I _____I

las. ________I ___________________I _____I_________I ___I129. _______ I ________________i ____i_______ ___ I

$10. ________ I ___________________ _____I _________ ___
I ___________ I ___________________ I _____ I-' — I ___ I

FORM t VOA—flC 1./37 Re':.
98

I



——----.-.——'—-—,

C-
Methodology: Federal Reguster—40 CFR,

Comments: -

Acetone

- Carbon disulfide
2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

Styrene

Part 136. October26, 1984

<10.

<S.

<10.

CBG Laboratones, Inc_ an OBnen &GereLimited Company
Box 4942/1304 BuckleyAd./Syracuse, NY 13221 /(315) 457-1494 -

I-
- Y"T..-- -

I. ____
LA lion PIES.

CLIENT_____

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

37 195

Purqeable
Priority Pollutants

______JOB NO. 3068.0t6.517

Richards-Gebaur Air Force Base

$956 Water

Bromomethane

SAMPLE NO. 18898 DATE COLLECTED 8889 DATE RECD. 8—10—89 DATE ANALYZED 8—17—89

ppb ppb

I
I
I
1

I
I
I
I
I

<5.

3- n-- -- -

Chloroform ., - - - - - -

Lcpsromeinano ;tL.s: <ioT._jJ 3-ochioropropene ____ _________— -

—r'.. --—r- -—t
fvInyITchIorlde_'• .- - ?NL-.: - .-.' Benzene

Chloroethane . 4, - Dibromochloromethane

I - --

1,1-Dichloroethene :c-1.3-Oichloropropene..,-. -

1.T-Dlchloroethane -- -
- -— - — - - - —- - - -,

t-12-Oichloroethene Bromotorrn - : -
-

- - —-- -- - , <S.
-. -... —.--- 'I - -

- I 1,1.2.2-Tetrachioroethane -

Tetrachloroethen.
- .--w.r-—-.,—rr-- .n__.,—,- - - - Toluene--- -c--

Chlorobenzene
- -

-- -

JEthylbenzene - -

1,2-Dichioroethane

1,1,1—Tricliloroethana

Carbon tetrachlonde
- rr 'C—

- Bromodichloromethans

I .2-Dichioropropane

I
I
I
1

I
1

I

<5.

,,_. September 7, 1989 7



r<c

1.. o )

Column: (pack/cap)

btunber ttCs found: C) -

Dilution Factor:

coucrra?TIOu mitts:
(uq/tor ug/Xq) :j

I

FORM I VQA-flC L/37 Re': -

I
91

I

tab Coda: ________ Case No..:

Matrix: (soil/water) (jY-L

- 37196 I
LZ EPA SAMPLE NO.

VOLaflLE_O.EGANIc ANALYSIS DATA w _____________TflrVIZ IDtI'flrL.Q OMPOUNOS I r I
i z-"9

Lab Name: OBG LABORATORIES. INC. contract: 3c&.cvu,.6I7 I

-

_______ SAS No.: I
_____ ___ I

I
Sample wt/vol:
Level: (low/mad)

c) (q/L),vL

% Moistae: nat dec. —

SOC No.:

ta Sample ID: _______
tab File ID:
Data Received: r\cr),.)cc

Date Analyzed: c.'5 'P

CAS NV2GER ccwcmw nzw at!
1. I

I I

2. I -
I I

3- I i4.
5. I I

ES?. CONC..

.1

6.
7-
3-
9.

LO.
fl-i
12.
13.
14.
15.
I.E.
17.
13-

I QI
II

.1 I

.1 I

.1

.1 I

.1

I I

I I

I
—I
—I

—I

I I I I I

I I I I I

I
I
I
I
I
I
I
I
I
I

.1 __________________________________________________________________________________________ I __________________________ I __________________________________________ I

_________ I ____________________ I ______ I _________ I ____
19. I__________ ___I- I__
20. ___________I__________________________ _______ I ____________I _____
21. _____________I ______________________________I_________ ______________ _____
22. _____________I ____________________________I ________I_____________ _____
23. I __________________________I _______I____________ _____24
25.
26.
27.
23.
29.
30.

I I I

I I I

•I I
I I I

I I

I I

I I

I I

I I

j I I

I I I

I I
I

I

V
—



Ir
—

— — —— —
— — — —

I
I
I
I
I
I

1,1-Dichloroethene

1,1-Dlctiloroethane - - , -
t-1 .2-Dichloroethene

1.2-Dichioroethane- -- — —
--

Carbon tetrachioride

Stomodjchloromethane, - - - -

Methedelogy: Federal Register—40 OFt Pan 136, October 2t 1984

Comments:

Acetone

Carbon disulfide

2- Butanone

Vinyl acetate

4-Methyl-2-pentanone

2 -Hexanone

Styrene

<10.

<S.

<5.

080 Laboratories, Inc., an O'Brien & Gere Limited Company
8ox4942/ 1304 Buckley Rd. /Syracuse, NY 13221 / (315)457-1494

I,

37 197

I IMr

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur -- Air Force Base

Purgeable
Priority Pollutants

'OSNO. 3068.016.517

SAMPLENO. 18950 OAIECOI.LECTEO 8-10-89 DATERECO. 8-11-89 ATEANALYZED 8-17-89

ppb ppb—-4——-—-— — .. —-—-—-

<5.

_______ Benzene-

I
-. -2 H3-Doropropene

I Bromornethane__r.rr
Vlnflchlorlde. -

-. :- - -'-: ____________ ____ - - ______

I Chioroethane -

- Dibromochioromethane . - - -Ithlete —-
$i.3Dopropene_, _..- -

-

(.— — -——---. - — - - -

I J2:coernyneth&<1O.
Bromoforra

-
- - -- -- <S.

I - :- 1,1,2.2-Tetrachloroethane

Tetrachioroethene
- - -—— '••' '— —" — "

Tofuerie

I Chlorobenzene - -

.__r___ -_--.-.
-

-J Elhylbenzene

I 1.2-Oichloropropane _____________ Xy1enes

Authorizet____________________

Dat., September 7, 1989

99



'—• '-
--

Level: Claw/mad)

.> (q/nt.) rn—

FORfl I VOA—flC 1./37 Ret'.

I
1001

I

Lab Name:

Lab Coda:

VOLATILE_QRCAN'I ANALYStS DATA SH?nTV4'flnvtj.Z tDflflZ COZWOQNOS

ORG LABORATORIES, INC.

37 196
EPA S.aliPr.E NO.

Maric: (saLt/water) 'iJ7t
Sample tat/va].:

Case No.: SAS No..:

Contract: 3d&.acc.&7 ______

% Moisture: not dec.______

column: (pack/cap) fl-c.t

Number TICs found: C -

______ SOC No.: ______

ta Sample tZ:

Lab File ID: ________

Data Received: oS"

Data Analyzed: * i2;
Dilution Factor:

CCHCfl2ATI0N UNITS:
(ug/t or tzg/g).- L

a

C.'S NUGZR CO!OCND flIC EST. CCUC.

I
I
1

I
I
I
I
I
I
I
I
I
1

I
I
I

I —

1.
2.
3.
4.
S.
6.
7-
8.
9.

10.
LI--.12.
13.
14.
15.
I.E..
17-
La.
19.
20.
23..
22.
23.
2.4 -

25.
26.
27.
28.
29.
30.

i I
I I I

I I
I I I

I I
I I I

I I
I I I

I I I

I I I
I I I

I I I

I I I
I I I

I I I

I I I—
I I I I
I I I

I I I

I I I

I I I

I I I I

I I I I
I I I
I I I
I I I

I I I

I -

IQI
II

I I

I I

I I

I I

I I

.1

.1

I I

I I

I I

I I

I I



II :(T _".
37 199

Methodotogy: Federal Reg.ster—40 CFR. Past 138. October 26. 1984

Comments:

Acetone

I Carbon disulfide

<1o&

<S.

2-Butanone <10.

Vinyl acetate

4-Methyl- 2-pentanone
2-IlexanoneI

I

Authorized:
OBG Laboratones. Inc..an Otnen & Gem Limited Company
Box 4942/1304 BuckleyRd. /Syracuse. NY 13221 / (315) 457-1494

- — — -- — —
LABORATORa IN

CLIENT_____

DESCRIPTION

11.5. ARJ4Y CORPS OF ENGINEERS

Richards-Gebaur Air Force Base

Puraeable
Priority oirutants

_______ 3068.0 16 . 517JOB NO. __________________

I
I
I
I
I
I
I
I
I
I

S10S6 Water

SAMPLENO. 18951 OATECOU.ECTED 8—10-89 DATEREC'D. 8-11-89 DATEANALYZED 8-24-89

ppbppb

<5.

t2-Dlchloroethane
- -

Carbon tetrachlorlde

Bromodichloromothane --

1 .2-Dichloropropane

j<fl.L?J t-1 3 Oichloropropene ____ ____—":;\
Bromomethane Tñchloroethene - : y' -

-
—

• -- — - -d. -. - _____ -
-

Vinytchionde -. - Benzene— ______ -
-

Chloroethane Olbromochlorometflane
-

- ---—-r----—ç-----1r—- -'-r--- .. -- --- —---- -—
:.. MYQ9Itc°. <SiTIfo

1,1-Dithtoroethene c4,3-Dichoropropene --

.-=r-._..7—-t—C--rr fl Tz-r"?r-- —-

1.1-Ofchloroethane - - - - if - 2-Chloroethylvlnyl ether <10.- ' - --
t-1,2-Olchloroethene - — - - CS. -

- r! :-- —i'-—c -
Cltorpfor jjj-PL1.2,2--retrachIoroetnane

Tetrachloroethene_____ ________ — .---- ..2- ---.:—---. -- -. --
-i Toluene ___

Chlorobenzene

- Ethytbenzene-

<5-

I
I
I

Date: September 7, 1989



___-- -••-.--•——--.- 37 200
EPA SAMPLE NO.

- VOIflILZ QRGANICS ANALYSIS DATA as _____________TVlflnvtLX Itrrtrn3 ccnPoctts I
-—--— 96I II tab Name: USC LABORATORiES, INC. Contract: 3do7y.&7 I

-

Lab Codi: Case No.: SAS No.: SOC Na.:

Matrix: (sail/water) L1F)7f2 La Sample ID: ____________

Sample vt/vat: 5c' (q/mL) filL, tab File 113: ___________ I
Level: (low/mad) Lç ca-ta Received: OS
% Moisture: not dec.______ Data Analyzed: CC'- I
Column: (pack/cap) _____ Dilution Factor:

CONCZNTRATZCN ONITS:
Number TICs found: ) - (ug/t. or ug/Tg) — I

I I I I
CAS NttG j CtMPOUND NAIC I RT I EST. CONC.. I '2'I I I I I

2...________ I ___________________I _____ I _________ I ___12- ______ I ______________I ____I ______I __I
_________ I ___________________ I______I _________ I ___

4.________ I ___________________ I _____I _________ I ___ IIS._________I___________________I ______ I _________ I ___ I

I 6.. I _____________I ____I ______I __I
2—________ I___________________ I _____I ________ ___3. I _______________I ____I_______I __I- I ______________I ____I ______I __ I

_________ I _____________________ I ______ I _________ I ____ I
_________ I _____________________I ______ I _________I ____ IIll. I I I I_I____I I I I IIL4. I ________________I _____I _______I ___ItIlS. I ______________I ____I ______I __I

ItS... __________ I______________________I _______ I __________ I ____ I
111.7. _________ I____________________I ______ I _________ I ___ I-Its. I _________________I _____I ________I ___ I

119. I I I I__I2O. ________I _________________I _____I ________ ___ I
I2i... _________ I ______________________ I ______ I __________ I ____Ifl- I _______________I ____I _______I ___I

J23.. I _________________I _____I ________I ___I
71Z4.________ I ___________________ I ______ I _________I ___ II2S._________ I _____________________ I ______ I __________I ___ I

las. ____________ I ___________________________ I ________ I ____________ I ____
127. I ________________I _____I ________I ___

1123._________ I ____________________ I ______I _________ I ___129. _______I ________________ _____I _______I ___ I
1130. __________ I ______________________ I ______ I __________ I ____iI________________ I ___________________________I ________ I-

—
I ____ I'I I

-
FORN t VCA—flc L/87 Re:.

102
41



—- — —
LABORATORIES, INC.

CLIENT_____

DESCRIPTION

Methodology: Federal Register—40 CPA.

Comments

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl--2-pentanone
2-Hexanone

Styrene

Part 133 October 26. 1984

<10.

<S.

OBO Laboratones. Inc., an O'Brien & Gore Limtted Company
Box 4942/1304 Buckley Rd./ Syracuse, NY 13221 / (315) 457-1494

V •' c',

U.S. ARMY CORPS OF ENGINEERS

37 201

Purgeable
Priority Pollutants

______JODNO. 3068.016.517

Richards-Gebaur Air Force Base

S12S5 Water

SAMPLE NO. 18897 DATE COL&.ECTEO 8-9—89 flATE REC'D. 8-10-89 flATEANALYZED 8-17-89

ppb ppb

___ :
Bromomethane Trchloroethne -- .—

- ':-—
Vinyl chlonde' — .-. 4 Benzene

-_——s.......c.,a.&-—--—.— '———a-——' - . -.— ., ,... —.—, — —---.,— . -_. . ..._ .
Chloroethane ' p Oibromochloromethane - .

-

.-.--— -- . —....—-—,.——...,...--,— ——.—. —— — — — . - -z- 1 ,1,2-Trichtoroethane

1,1-Oich(oroethene ' c-1,3-Olchloropropene - -, - (- ',rr--—j - ' -. — . — . — .J... -—

- t,1-Olchtoroethane- - .: - - >-- -- - 2-Chioroethylvinyl ether <10.- - ..7.S —st .
t-1,2-Dichloroethene Bromoform -

- -'
-

<S.
- 'sr..w -!T""

Chloroform - -- j 11 22 tetrachloroethane________ — —-c — '-- — ——•———-——- —-—---— — — —-—s — . - -.
,2-Dichloroethane Tetrachloroethone-

— -"r — ---'fl - -. —.-—-—-. —a.—-—- - C4 -
1,1j-Thchloroethane-. -- - - - c'2 -:--- j Toluene______ - — —----

:- - —-'—'t,-—--'fl-'- - - —--'- - -'--- r-— .-t'--— - -

Carbon tetrachioride - Chlorobenzene -- -- - - - .'—a ..-rpttr.'. rrr---1 — -. . —- - — -
Bromodlci'itoromethane -: - - - - -

Ethylbenzene— .._---a. - — -. - - - -

1,2-Otchloropropane _____________ Xylenes , -,
— -

-

—

I
F
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

I
I

<5.

Authorized: -

Oat.:. September 71989 103



37 202 II .VCLAflLE ORGANI ANALYSIS DATA Sat _____________Tflflnvcfl IDtItIFIZD cOZWCUNOS I

Lab Name: OBG LABORATORIES, INC. Contract: 3do1cicc.&7 _____________
Lab Code: Case No.: sas No.: SOG No.: ______
Matrix: (soi/water)LC9WQC. tab Sample ID: ____________
Sample wt/voi: 5o (g/mL) f7\L Lab File ID: _____________
tavel: (low/mad) LCLj Data Received: 01,c 1

.1 Moisture: not dec. — Oats Analyzed: O
Column: (pack/cap) tCIC Dilution Factor:

C0NITRTZCN UNITS:

1 Number TICs found: (ug/t or ug/Zq) ;j_ -

I I I I I

I CAS Nt2GER I COMPOUND NAME I fl f EST. CONC. I QI' I I I IIi. I _____________I ____I ______I__12.________ ___________________ I ______ I _________ I ___ II ; ______I _______________i____ ; _______ __ I4.______ ______________I ____ I ______I__ IIS—________ I ___________________ I _____ I _________ I ___ I—'I 6. ______________I ____I______ __17- I _____________I ____I______ __IIS- I ______________I ____I_______ I __j9. I______________ ____ i _______i __
1IL0. I __________________I _____I ________I___ IIn- i _____________I ____I______ I __

1.2..________ I ___________________ I ______ I _________ ___ II ;i.3—__________ ______________________ I_______ I __________I ____14._______ I _______________ I ____I _______I ___ II1 I I I I I
116...__________ I ______________________ I _______ I __________ ____ I117. I _____________I____ ______I __118. I _________________I _____I ________I___ IIts. I I I I II I20._______I ________________I_____ t ________I ___I12i..._________ I ____________________ I ______ I _________ I ___ I122.__________ I _______________________ I _______ I ___________ I ____ Ir 123— I ________________ I _____I _______ ___ Ij]I24_ I ______________I ____I _______I ii125. I ________________I _____I _______I___126. I __________________ I _____I _________i ___ I

9127. I ______________I____ I _______I __128 _______ I ________________ i _____ i ________ I ___ I
129. ________I __________________I _____I ________I___130._________ I ____________________ I ______ I _________ ___ji ___________ I__________________ I ,I.

— I ___ I

FORM Z VOA—flC L/37 Re1041

IT



— .ri. - - -

37203
— Purgeable

Priority Pollutants
LARATORfl

j.. — 'C5Xfl-, 1. ;-J

Bromomethane:v;;-.rrv 3.cvjrc
- -

<10.

OBG Laboratories. Inc.,an O'Brien & (3ere Ljmited Company
- -

Box 4942/1304 Buckleykd./Syracuse, NY 13221 / (315)457-1494 Date: September 7, 1989

I

CLIENT

DESCRIPTION Richards-Gebaur Air Force Base
S12S6 Water

U.S. ARMY CORPS OF ENGINEERS JOBNO. 3068.016.517

SAMPLE NO. 18899 DATE COLLECTED 8-9—89 DATE RECO. 8"10"89DATE ANALYZED
8—17—89

ppb ppb

il-Dichloroethene
------- - .

1.1-Dlchloroethane -. -? - - -

___________-S. ..—a--,—
t.1 ,2-Oichloroethene

1-ChIorofonn,

1.t,t-TriChlOrOethane____

I ____________ _________

I
I

_____________
I I £LS________—. -

• -:4 Benzene_________ .—i _____ — — -—- -

Chloroethane
-

D,bromochlo,omethane - —I r--- 1i2Tr,Iorthane
- -

c-1,3-Dichloropropene - , ,

___________ -
Brornototni

-
-.- _-(s. -

-
- — —--— - ----j-.--. —-. —.--.--------

I . -. - - - I l.1.2.2-Tetrachloroethane

1,2-Dichtoroethane
- Tetrachioroethene - -

• - -: Toluene

I - —.-.—.---'- -
Carbon tetrachioride -- Chlorobenzen*

-'-r - -tvr' t'C4- 'r'-
Bromodichioromethane - _: -. -

- -

Ethylbenzene

i T tJTt lilT Ti
I Methodology: Federal Register—40 CPA. Part 136, October 26. 1984 -

Comments:

Acetone _____________

I Carbon disulfide ____________
2-Butanone

I Vinyl acetate
4-Methyl- 2-pentanone
2-Hexanone

I
I

1
A.,hnn,d'

I

<S.

<10.

<5.

I tI_u'-



- 37204•m 1(
12 EPA SJPtE NO.

VOLATILE_QRGAfl ANALYSIS DATA Si.a
rarnnvsz WtT171W COZWQWWS I

- —r--c9
Lab ?ame: ORG LABORATORIES, INC. Contract: !cJ.oi.o,c.&7 i ____________
Lab Coda: _______ Case Mo.: LAS Mo.: SOC Mo.: ______ I
Matrix: (soi./watar)I Ü7V.. Lah Sample It: ___________
Sample wt/vol: 5 (g/nL) rn- tab File It: _____________
Level: (law/mad) Lou) Oats Received: oc$
% Moisture: not dec.______ Date Analyzed: c/r'/
Column: (pack/cap) Thcic Dil.tztion Factor: I

a CONATION UNITS:
Number TICs found: ______ (ug/t or uq/g) -' -

I I I I

I COMPOUND NAME I fl EST. CONC.. I Q
I I I I I

ii.. ________ I ___________________ I_____I_________ I ___12. ______I ______________I ____I______ I __I
13— ________ I ___________________ I_____ I _________I ___14. ______ ______________I____I ______I __II- I _____________I ____I ______I __I(6.. I ______________I ____I _______I___
I 7—________ I ___________________ I _____ I _________I ___ I
I 8— _________ I____________________ I ______ I _________ I ___ I
J9. ________ I ___________________ I_____ I _________ I ___jLO. I _______________I ____I_______ I ___
I1...1.—. __________ I _______________________ I______I __________ I ____ I
I1.2. __________ I ________________________ I_______ I ___________I ____
11.3. I I I I__

14. I _______________I ____I _______I ___I
I1.5.__________ I ________________________ I _______ I ___________ I ____(16- I _______________I ____I _______I___
11.7- I I I _______I __IIts. I _______________I ____I _______I ___If19. I______________I ____I _______ __I
lao. ____________ I ___________________________ I________ I ____________ I _____ I
121.. _______I ________________I _____I _______I ___II2 I I I I I

123— ____________ I ____________________________ I________ I _____________I _____ I
I24._______ _________________ I _____ I ________ I ___I
125- I ________________I _____I _______I___ I
j26. ____________ I ___________________________ I ________ I ____________ I _____ I
127. I _______________I____ I _______I ___I
las. __________ I ______________________ I______ I __________I ____129. ______I _______________I ____ I _______ I __ I
130 _________ I ____________________ I ______ _________ ___
I ___________ I ___________________

.1_v

— I ___ I

FORM I VOA—flC 1./37

I



If

U.S. ARNY CORPS OF ENGINEERS

1,3-Olchlorobenzsne
-

- - j Dtethyfphthalate

27 205

LABORATOPIES, INC.

CLIENT_____

DESCRIPTION Richards-Gebaur Air Force Base

Base/Neutral
Priority Pollutants

JODNO. 3068.016.517

Site 6 - Burn Pit Area S6S4 Water

1 ____ __
I __ ____ _________

Ii
SAMPLE NO. 18771 nATE COLLECTED 8—7-89 DATE AECt. 8—8—89 DATE ANALYZED 8—10—89

I ppb

_____________________________________________ <15.

I 1.4—Dlchlorobenzene N-nitrodiphenyIami' —- -

i,2-Dichlorobenzene
-

- -J Hexachlorobenzene
Hexachloroethane - 4Bromcptienyl phenyl ether

s(2-chloroethyI)ether fltene—

Bus (2-chlorousopropyl) ether Anthracene

I
-

N-Nitrosodl-n-prcpylamine
—

Nutrobenzene Pluorantt,ene

I
—

Hexachiorobutadiena
-

''] Pyrene- — -— -- _____j__ ---- -- - - -—
<77

-

lsophorone- -
--

-- Butyl benryl phthalate <15

I Naphthalene Bis(2-ethylhexyl)phthalate
- -

-- Chrysene
- - — - — — -

I Hexachiorocyclopentadiene — Benzo(a)anthracene
—— -—

2-Chloronaphthalena - I 3.3-Oichlorobenzidine <31
Acenaphthylene Oi-n-octytphthafateI —
Acenaphthene

Oumethyl phthalate Benzo(k)fluoranthene
- --

I 2.6-Olnltrotoluene. ?J Benzo(a)pyrene

Fluorene -

I pfleflyIeher1t - '' Diben;oa.h)anthracene
- - --

2A—Oinitrotcluene 'benzo(gu)i - - - - —

1 2-OIphenylhydraifne J fl N-Nitrosodimethyl Amine

1 Methodology: Federal Register —40 CFR. Pan 136, October 26. 1984

Comments:

I.
I

-

' OBO Laboratones. Inc.. an O'Bnen & Gere Limited Company
Box 4942/1304 Buckley Rd /Syracuse, NY 13221 / (315) 457-1494 ____________________________

I -

..tka.ln.4.

Datr September 12. 1989 I 1 1



•::

—

LABORATORIES, INC.

U.S._ARMY_CORPS_OF_ENGINEERS _______

Richards-Gebaur Air Force Base

Site 6 - Bun Pit Area S6S4 Water

I

2-Cillorophenol

2-Nitrophenol

Phenol

-
2.4-Dimethyiphenol

2.4-Dichiorophenol

Methodology: Federal Register — 40 CFR. Pail

Comments:

Senzyl Alcohol _________________

2-Methylphenol _________________

4-Methylphenol _________________

Benzoic Acid _________________

4-Chloroaniline ________________

2-Methylnaphthalene ________________

2,4, S-Trichlorophenol _________________

2-Nitroanjline _________________

3-Nitroaniline _________________

Oibenzofuran

4—Nitroaniline _________________

Authertz.t ________

Oat.:

I
I

CLIENT

DESCRIPTION

37 206
Acid

Priority Pollutants

.IOBNO. 3068.016.517

SAMPLENO. 18771 DATECOLLECTED 8-7—89 DATEREC'D. 8-8-89 OATEANALYZED 8-10-89

ppb ppb

<15.
-

J 2,4.8-Truchlorophenol

4-Chloro-3-methylphenol

2,4- Di n it rop henol

2-Methyl-4.6-dinutrophenol

Pentachlorophenol

-

4-Nitrophenol

136, October 26. 1984

<is.

<15.

I
<77.

I
I
I
I
I
I
1

I
I
I
1

I

'i-f
<77.

<15.

4, .

<77.

.1
<15.

<77.

' 080 Laboratones. Inc., an O'Bnen & Gere Limited Company
Box 4942/1304 Buckley Rd./ Syracuse. NV 132211(315) 451-1494

p

I
September 13, 1989 112



- I...
- J__- .i. .—

Matrix: (soil/water) u-are. Lab Sample ID:

I
Sample vt/vol. eco (g/mL) t. Lab File ID: 1
Level: (low/mad) ui

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc)

(Y/N)N

Data Received: pt//sc1

Date Extracted: ri/,o/fl

Date Analyzed: oi/P I

1.
2.
3.
4.
5.
6.
7;
3;
9.

10.
11.•
12.
13.
14.
15.
16.
17.
13.
19.
20.
21.
22.
23.
24.
25.
26.
27.
23.
29.
30.

CONCENTRATION UNITS:
(ug/L or tag/Kg)

'LI

I I

I RT
=1 —I
_i S.ie ___

_________ I. ____
________ I.

: __________
______________________ I..

.1
_________________

:
_________

1:
.1 ______________________ I —

1 ________
I _________________

I ______________________

I _________________

I ______________________________ I —

IQI
I I

_icr
— I __________________ I

— I __________________

_______________ I

.1 I

I I

.1 I

.1 I

I ____

FORM I SV-TIC 1/87 Rev.
liz
I

Lab Name:

Lab Code:

1?
SL'-!IVOLATILE ORGANICS ANALYSIS DATA SHEIT

TENTAnVELY ICENT:FIZD COMPOUNDS

OBG LABORATORIES. INC.

72o7 I
EP.; N:.

I I
Case No.: SAS No.:

Contract: 3€toiC SI1 I ________

5CC No.:

GPC Cleanup: pH:_-

Number TICs found: 3

I

CAS NUMBER I

Dilution Factor:

COMPOUND NA2II EST. CONC.

I '

1C

I—..

J pj,<ajtbj
II

— I

I
I
I
I
I
I
I
I
1

I
I



LAECPATCR INC.

CLIENT

DESCRIPTION

I
I
I

OBG Laboratories. Inc.. an OBrien & Gere Limited Company
Box 4942/1304 Buckley Pd. /Syracuse, MV 13221 / (315) 457-1494

Authoflzed:

September 121989 1,4

U.S. ARMY CORPS 0? ENGINEERS

37 208
Base/Neutral

Priority Pollutants

_______JOSNO. 3068.016.517

Rjchards-Gebaur Air Force Base

S9SS Water

SAMPLE NO. 18896 DATE COLLECTED 8-8—89

-
13-Dichlorobenzene

ppb

- <jaw
1 ,4-Dichlorobenzene

8—10—89 8—14—89.OATE RECD. DATE ANALYZED _____________

ppb

1

I,
I
I
I
I
I
I
I
I
I
I
I.
I.
I
I
1

<10.

1,2-Dlchlorobenzene

H ax a c J oroet ha ii a

Bis (2-chloroethyl) ether

Bis (2-chloroisopropyl) ether

N-Nitrosodl-n-propylamine- -
Nitrobenzene

———— .—————————.———.——— —''I——.
Nexachiorobutadiene

-
1 ,2,4-Trichlorobenzene

Isophorone -

-

Naphthalene

813 (2-chroethoxy)rnethane-
Hexach Jorocyclopentadi ene

2-Chloronaphthalene'
-.-. .

Acenaphthylene

Acenapflthihi

Offnethylphthaiate
—

.- ,- — -
Fluorene

4-ChIorophenlpheiher '-C-
-- ---.-"------ —s--—-— —- -----a
2.4-Dinit rotol uene

-- 1,2-Of phehydrine

M.thodalagy: Peder& Register —40 CFR. Part 138, October 26, 1984

Comm sna:

• - I Diethylphthalate

N-mtrosodiphenylamine____ I—-
Hexac Ii lo ro benzene

4-Bromopheny) phenyl ether-•_
Phenanthrene

Antliracene-
Di-bphth;a;
Fluo ran th a n a

Pyrene

Benzidine

Butyl benzy phthalate <10.
Bis(2-ethylhexyl)phthalate

Chrysene
Benzo(a)anthracei' — —

3.3-Dichlorobenzidine <20.
Dl-n-octytphthalate <10
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

- Indeno(1,2,3-cd)pyrene

Oibenzo(a,h)anthracene
—

Benzo(gh,i)perylene

N-Nitrosodimethyl Amine



- . . - - . - - -

I 37209

• = — Acid• ____ __ Priority Pollutants
I LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS _JOONO. 3068.016.517

DESCRIPTION RichardsGebaur Air Force Base

• S9S5 Water

SAMPLENO. 18896 DATECOLLECTED 8—8-89 nATERECD. 81082DATEANALYZED 8-14-89

1 ________________________________ ______________________________________________________
2-Chiorophenol — — <jO.1 24 6-Trichlorophenol <10

I
2 Nitrophenol

I
-ChIo-rnethylphenoi

Phenol ______ F
2,4-Dinitrophenol - - -

2,4-Osmethylphenol I 2-Methyl-4.6-dinitropheno

I 2,4-Cichlorophenol
d,4i

Pentachlorophenol

4-Nitrophenol

I Methodology: Federal Register — 40 CFR. Part 136, October 28. 1984
-

Comments:

Benzyt Alcohol <10.

I
4—Methyiphenol _________________

Benzoic Acid <50.

4-Chloroaniline <10. -

' 2-Methylnaphthalene '1
2,4,5-Trichlorophenol <50.

- 2-Njtroaniline _________________

I
Dibenzofuran <10.

4—Nitroanijine <SO.

I
I.

AuthoflzS:__________
080 Laboratones. Inc., an O'Brien & Gere Limited Company
8ox4942/l3O4BuckleyPd./Syracuse,NY 13221/(315)457-1494 Dale: September 13, 1989

, 1.15

I -



Lab Name:

Lab Code:

1?
SLMIVOLATILS ORCANICS ANALYSIS DATA SHEfl

TENTATIVELY IDENTIFIED COMPOUNDS

OBG LABORATORIES, INC.

Matrix: (soil/water) cuA7g

Case No.: 524 No.:

Sample vt/vol.: IO (g/mL) flL
Level: (low/mad) LeQ

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) _____

I 2.
I 3.

I 5.
6.

I 7.
8.

I 9.
I 10.
I II.
I 12.

13.
14.

I
15.

I 16.
I 17.
J 18.
I

19.
I

20.
I

21.
22.
23.

I 24.
I 25.
26.
27.
28.
29.
30.

'f/N) .S_.

Lab Sample ID: .Zt
I

tab File ID: ______________ 1
Data Received: ¶flJip/

Data Extracted: Oy/rif

Data Analyzed: Q//1/'

-,
I , -,

37 zlO
tr.. n..._...

I I
Contract: I _______

506 No.:

GPC Cleanup: pH:_—

Number TICs found: -'I

Dilution Factor:

CONCflTBATION UNITS:
(ug/L or ug/Xg) Lt-J!'Li

j 'JpJjcpcci,, )&j j
I " I 3.T1 I
I " Ig.7i I
I

•'
I I

I I I I I I

CAS NTfl3ER I C0Z0UWD NAME RT I-
(

i

EST. CONC. p .
IcT,31LI
I S

'1 I_ I'i I_ '3
I I

I I

I

I

— I

I

I I

I I

I I

I I

I I

I

F

I

I I

I I

I I

I I

I I

I

I I

I I

I

I I

I

I 4. . .

I
•' I1ii

'0-111% Icyc.t,ptA,'j ,.flE7MyL-.c&3p I -,':', I
I S'J1nfkc&inLr I /txc I

I I I

I I I

I I I

I I I
I I I
I I I
I I I
I I
I I I

I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I
I I I
I I
I I I

I I I
I I I

I
I
1

I
I
I
I
I
I
I
I
I

iii
I

FORM I SV—TIC 1/87 Re'.



I

1

I
1

ppb

i.3-Olcfllorobenzene - -<
1 ,4-Oichlorobenzene

1,2-Oichlorobenzene
-

Hexachioroethane

- Bis (2-chloroethyl) ether

Bis (2-chloroisopropyl) ether

N-Nitrosodl-n-propylamine

Na(robenzene

H ox ach lo ro b u t ad ie no

1 ,2,4-Truchtorobenzene

37 211

Authoulnd: .g€11,a(

- -
Butyl benzyl pbthalate

-
8is(2-ethyihexyIphthalate

Chrysene

Benzo(a)anthracene

3,3-Ouch lo robe nzid I no

-i Benzo(a)pyrene

Dat.: September 12. 1989 1 1 7

— — -— ——

LASORATORIE

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base
-______ Site 10__51055 Water ________

Base/Neutral
Priority Pollutants

________JO8NO. 3068.016.517

SAMPLENO. 18950 DArECOLLECTED 8'°'89TiATEREC'D. 81189 DATEANALYZED 8—18—89

ppb

1

I
I
I
I
I
I
I
I
I
1

I
I
I
I

Diethylphthalate

N-nitrosodiphenylamuneI
-

4-Brornophenyl phenyl ether

Phenanthrene

Anthracene

Ou-n-butyl phthalate

FTuoranthene

Pyrene

Bnzidine

Iso photons

Naphthalene

BIs (2-chioroethoxy) methane -

H exac ho rocyclopentad lone

2-Chloronaphthalene -

Acenaphthylene

<11.

<56.

<11.

<22.

<11.

Dimethyl phthalate

2,6-Olnitrotoluene--

OI-n-octylphttialate

Benzo(bflluoranthene

Beuizo(k)ftuoranthene

Indeno(1,2.3-cd)pyrene

Dubenzo(a,h)anthracene

Benzo(g,h,i)perylene

N-Nutrosodumethyl Amine

Fluorene

4-Chlorophenyt phenyl ither -
-

2,4—Dinutrotoluene

12-OIphonylhiiiine --
Methodelogy: Federal Rogislet — 40 CFR. Pan 136. October 26, 1984

Comments:

060 LaboratorIes. Inc., an O'Bruen & Gore Lumuted Company
Box 4942/1304 BucKley Rd.! Syracuse, NV 13221 / (315) 457-1494



I
I
I

37 212
__ Acid

Priority Pollutants

SAMPLENO. 18950 flATECOLLECTEQ 8—10—89 DATERECD. 81S9DATEANALYZEO 8—18—89

I Methodology: Federal Register — 40 CFR. Part

Comments:

I
1

I

Benzyl Alcohol

2-Methyiphenol

4-Methyiphenol

Benzoic Acid

4-Chloroanjljne

2-Methylnaphthalene

2,4,5-Trichiorophenol

2-Nitroaniline

3-Nitroaniline

Dibenzofuran

4-Nitroanjljne

ppb
--

2.4.6-trichlorophenol

4.-Chloro-3-methylphenof

2.4-Dinitrophenol

2-Metflyl-4,8-dinitrophenol

PentachtoroptenoI

4-t'litrophenol

OBG Laboratones. Inc., an CBnen & Gere Limited Company
6ox4942/1304Buckley Ad. /Syracuse, NV 13221 / (315) 457-1494

Autho,tzed:

Date: September 13, 1989

— —- - —- a —- a —
LABORATORIES INC.

I,
I
I
I
I

CLIENT_____

DESCRIPTION

u.S. ARMY CORPS OF ENGINEERS
.108 NO.

Richards-Gebaur Air Force Base

Site 10 S10S5 Water

3068.016.517

2-Chiorophenol - - <11.
—

2-Nutrophenol

Phenol

2,4-Dirnethylphenol

— ________

ppb

— I
<11.

<56.

136, October 26, 1984

I
1

1

I
I
I
I

1

.

<so-

<11.

"I,

<56.

1
<11. -

<56.



37213
q c"ka..

1? EPA 5AXP.Z
SENIVOLATILE ORCANICS ANALYSIS DATA SHEET _______________TENTATIVELY IDENTIFIED COMPOUNDS

I

Lab Name: OBG LABORATORIES, INC. Contract:,. ______________
Lab Code: Case No.: sas No.: 5CC No.:

Matrix: (soil/water)Lcb7 Lab Sample ID: .lt5SZ)

Sample wt/vol: clip (g/mL) h Lab File ID: _____________
Level: (low/med) Date Received: g/ii/% I
% Moisture: not dec. dec. Date Extracted:_________
Extraction: (SepF/Cont/Sonc) Date Analyzed: 1
CPC Cleanup: (Y/N)ft

-

pH:____ Dilution Factor: I

CONCENflAflON UNITS:
Number TICs found: 3 (ug/t or ug/Xq) L-/L

I I I I
CAB NU(3E3 I COMPOUND NAME I RT I EST. CONC. I Q

I
- I == '— I I I

I 1. I 1ThJISL)tU,L1 C1HT I I IJ I
I 2. ___________ I UNJKe?ow*i I _______ ____________ I ( * I
I 3. ___________ I _________________________ I '1.15 I to Li I14. ______ I______________ I ____ _______ __ IIs.______ I______________ I ____ I _______ __ I16.______ I ______________ I ____ I _______ I __ I17.______ I ______________ I ____ I _______ I __ IIS.______ I ______________ I ____ I _______ I __ I19.______ I ______________ I ____ I _______ I __ IIto.________ I ___________________ I _____ I _________ ___ IIn._______ I _________________ I _____ I ________ ___12.________ I __________________ I _____ I _________ ___ I113.________ I __________________ I _____ I ________ I ___114._______ I _________________ I _____ I ________ ___Its._____________ I _____________________________ I ________ I ______________ _____116.________ I ___________________ I _____ I _________ I ___ I117. ________ I __________________ I _____ I _________ I ___'us.________ I __________________ I _____ p _________ I ___19.________ I _________________ I _____ ________ I ___120. ________ I___________________ I_____ I _________ I ___ I.121. ________ I_________________ I _____ I ________ I ___ I:22.________ I _________________ I _____ I ________ I ___ IJ23._________ I ____________________ I ______ I __________ I ___ I124._______ I _______________ I ____ I _______ ___• ' 25.____________ I ____________________________ I ________ I _____________ I _____26.______ I ______________ I ____ I _______ __
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LABOPAWPfl INC

Hexachioroethane

Bis (2-chioroethyt) ether

Bis (2-chioroisopropyl) ether

N-Nit ro sod I-n-p ro pyla m me

Nitrobenzene

Hexachiorobutadiene

1 .2.4-Tnchlorobenzene

Naphthalene

Ste (2-chioroethoxy) methane

I Hexachlorocyciopentadiene

Acenaphthylene

Dimethyl phthalate

2. 8-Din itrotolu one

4-Chibrophenyl phenyl ether -- ..-—---- -

2,4-Dinitrotoluene

1.2-Dtphenylhydrazine-

37 214
Base/Neutral

Priority Pollutants

.JOBNO. 3068.016.517

Oiethylphthalate <13.
N-nitrosodiphenyIamne

Hexachlorobenzene

4-Brornophenyl phenyl ether

Phenanthrene

Anthracene

Oi-n-butyl phthalate

Fluoranthene

Pyrene

Oenzidine

Butylbenzyl phthalate

BIs(2—ethylhexyl)phthalate

Chrysene

Benzo(a)anthracerie

3.3-Dich loro benz dine

DI-n-octylphthalate

Be nzo ( b) flu 0 ranthene

Benzk)fluoranthene

Benzo(a)pyrene

tndeno(1.2.3-cd)pyrene

Dibenzo(a.h)anthracene

Benzo(g.h.i)perylene

N-Nitrosodirnethyl Amine

I
I,
I

086 Laboratones, Inc., an O'Bnen & Gere Limited Company
Box 4942/1304 Buckley Rd./ Syracuse. NY 13221 / (315)451.1494

Authoflzed: - tzith I

flslr - September 1 2,_ 1989 120

I
1

p
U.S. ARMY CORPS OF ENGINEERSCLIENT_____

I DESCRIPTION Richards-Gebaur Air Base

- S12S5 Water

SAMPLE NO. 18897 DATE COLLECTED 8-9-89 DATE RECD. 8-10-89 DATE ANALYZED 8-14-89
- ppb ppb

1,3-Olchlorobenzens <_- -

1,4-Oichlorobenzene —
1,2-Dlchtorobenzene - -

-

I
I
I
I
I
I

U

I
Fluorene

"p
<63.

<13.

<25.

<13

II

1. Methodology: Federal Register —40 CPR. Pail

Comments:

I.

138, October 28, 1984
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Acid
Priority Pollutants

SAMPLENO. 18897 DATECOLLECTED 8-9-89 DATEREC'D. 8-10-89 DATEANALYZED 8-14-89

2-Chiorophenol _.i _______-
2-Nitrophenol

Phenol

2.4-Dimethylpherlol

2,4-Dichioropheriol

• <13.

I
<63. •

<13.

I,
••

<63.

'if
-

<13.

•<63.

I
I,
I

OBG Laboratones, Inc.. an O'Brien & Gere Limited Company
Box 4942/1304 BuckleyRd. / Syracuse, NV 13221/(315) 457-1494

Authoflnd:

oats: September 13, 1989 I
.2.

I

I.
LABORATORIES INC.

p CLIENT

DESCRIPTION

U.S. ARMY CORPS OF ENGINEERS

S12SS Water

Richards-Gebaur Air Force Base

JOB NO. 3068.016.5 17

I

I

I

I

ppb
- . ppo

Z4.6-'Trichlorophenol <13.

____ 4-Chloro-3-methylphenol
.

2.4-Dinitrophenol - - •_ <63.

2-Methyl-4,6-dlnitrophenol

p Pentachlorophenol

4-Nitrophenol

138, October 28, 1984Methodology: Federal Reàister — 40 CFR, Part

I Comments:

Benzyl Alcohol

2-Methyiphenol

4-Methylphenol

I
Benzoic Acid

4-Chloroariiline

- 2-Methylnaphthalene

1 2,4, 5-Trichlorophenol

2-Nitroaniline

I
3—Nitroaniline

Dibenzofuran

- 4—Nitroaniline"

If
$

If



7zac IZA SA2;2SL'IVOLATILZ ORCANICS ANALYSIS DATA SEEfl
TENTATIVELY IDENT:Fna COMPOUNDS

Lab Name: OBG LABORATORIES, INC. Contract: pOq.Ol/cfl 1
Lab Code: ________ Case No.: ______ SAS No.: ______ SDG No.:
Matrix: (soil/water)(...o7 Lab Sample ID: rtrrj
Sample wt/vol: lb (g/mJ4hL Lab File ID: ___________
Level.: (].ow/med) Law Date Received: wJ'oJrr

% Moisture: not dec. dec. Date Extracted:_________
Extraction: (SepF/Cont/sonc) Date Analyzed: ni1/i

ICPC Cleanup: (Y/N)s_ pH: - Dilution Factor: _______

CONCENTRATION UNITS:Number TICs found: . (ug/L or ug/ICg) j/J..'a,
I I

I I ICAS NVNBER COMPOUND NAME I RT EST. CONC. jI ============== I I ==== I —
I 1. IO&KJJflLLrd _____ 1 I-'3II 2. Cltei I' I IfI 3.________ luk..q- 1311 I A IFI 4.__________ I_______________________ ItS1 I ___________ IlI S.__________ 1 rc.i. I ,3.... l6. '1,i1o I<YLL.c.M$yAr.Z I- r-iYt_ -..LPpI 1." ____________ Pt 8I 7.________ j __________________ j_____ I _________ I ___18.______ I ______________ I____ I _______ I __ Ij9._______ I _______________ I ____ I_______ p__110.________ I ___________________ I_____ I _________ I ___ IIn._______ I _________________ I_____ I ________ I ___i.2.________ I __________________ I _____ I_________ I ___Ii.).___________ I ________________________ I _______ I ___________ I ____ I14.____________ I ____________________________ I ________ I_____________ I _____1.5.____________ I ____________________________ I ________ I_____________ I _____JiG._________ I ____________________ I ______ I_________ I ___ I117.________ I __________________ I _____ I_________ I ___ IItS.____________ I ____________________________ I ________ I_____________ I _____I19.________ I ___________________ I _____ I_________ I ___ I20.________ I ___________________ I _____ I_________ I ___j21.________ J ___________________ _____ I _________ I ___ I122._________ I ____________________ I ______ I_________ I ___ I23.__________ I _______________________ I _______ I___________ I ____ I124.____________ I ____________________________ I ________ I_____________ I _____'25._________ I ____________________ I ______ I__________ I ___ I26. _____________ I _____________________________ ________ ______________ _____ I27.________ I __________________ I _____ I_________ ___ I128._________ I ____________________ I ______ I_________ I ___ I29. ____________ I __________________________ I ________ I____________ I ____ I30.

________________ I ___________________________________ I __________ I _________________ I ______I ____________ I_____________________ I ______ __________ I ___ I
FORM I SV..TIC 1/87 Rev.
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CHAiN OF CUSTODY RECORD

SURVEYR,I Ctbwe
cth4 C &jN

$I*flOH SIAflON LOCAtIONNQMIII

SAMPI.ERS: iVqsnruAr
..iC tL4øTAiL/UcA

S*sPtI r'V' j I I

0*11 I j c.: • 01C0N1*1s11s1

tIME ..._. S no. no. OP I- 1EOV1Ø€O
ANAYSII

SCSI /
/ /,
I

H
'94

'I 1Z?6z, 7/
P4,¼ 9'A 7O -

Q0/0

I
1

1

I
I
I
I
1

1

I
-I

I
I
I
I
I
I
I
I

//
!

I

I

I I

( E/,470C0
(IH,p47,o

1ep477y/
I I 1• I I —
I

I I
I

i !I
II

..
I

I i

JJi
[ I I

elinquished by: (s-rd..., I Received by: :s,a.,..w Dote/Time

Relinquisheâ'by: (5,.....a Received by: v... Dote/lime

Reinquisbed by: cs.q.nat I Received by: (s,a..., Dote/Time

Reiinquished by: tsqrrvvn Received by Mobile Lobotovcry for field Dote/Time
onalytis:

I

Dispatched by: (Sqi..sws
J

Date/flns ece,vtd f,r Laboratory by: cp?te/T;.neVLLfid/J --- ' Lc /)
Meinod ot Shuomenr

(j,L'J' d

OBrien & Gere Engineers. Inc
Box 4873/1304 Buckley Road! Syracuse. NY 13221/(315)451-4700
Blue Bell. PA! Boston. MA / Landover. MO I New York. NY (St Lou's. MO / White Plains NY 126
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SURVEY &A& -G.b.1 AFt3 SAMPLERS: i$r.Iv.W

ckC A,&PS,a LdQ tL.t&.
stariOn I StATION toC.sIIcnHUMuS I

I____________________________

SCSi
I

OATS

J7)

IAMPtI TIPS

TIM( I —-—--s '
c...s .a.

I -7,i&w v il

1 i

1
I NO 0 I

I •dO CCNTS1NE1S1

flb-+cz
[,-r0tt,4g;

ANMYSIS

(j0/,(/FZY
PA

)
________
I________________

I

I I

'I

.....' ,

.

Ms4?AzCCo

145 iv;o
t. " 77t'7

I
I I

I if I i I

I
t I

I I I ii i

I IIiiiII I

Relinquished by: (Ska.rurw I Received by: :s.a,.g Dote/Time

Relinquishh Oy: (Sqa.w eceived by -
Dote/Time

Relinquished by: (Sqa..v4 Received by: (Sqs.n... - QcteJi,ne

Relinquished by: fSqn'n Received by Mobile laboratory for liela Dote/T;me
anolysit ,s,..i

Dispwthed by: S4qvw Date/flnse ecetved far Laborwory by:

fi flJ, L/t.1tL) n, 5j
Method ot Shioment:

u, p c, U

I;
O'BRIEN 5 GERE

iO(LQl4
CHAIN OF CUSTODY RECORD

-i /It Z/4JMd/: E,4 C'/°

I
I
I
1

I
I
'I
I
I
I
I
I
t
1

I
o Brien & Gere Engineers Inc
Box 4873(1304 Buckley Road / Syracuse NV 13221 /(315)451-4700
Blue Bell. PA / Boston. MA! Landover MD / New York, NY / St Louis MO / White Plains. NY U.?
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—1

I

cGs3,

I

CHAIN OF CUSTODY RECORD

J7k7

iv

I
I

L2- '*J t/Ail€J ePAn' I
7- te' I i/4//Ve, fao

t
I
I
1

I)

I,

I
I

a 1

I
I

1281

3OCtC/
SURVEY ,44J, etgor AS SAMPLERS: jS;q

'saspti rvs4 I

I ...Jz.'Ca/ NO. Of ISTATION
STATION LOCsTICn OATS

I c.....; c.. CCNTAIN€UJ

NUMISS Au
ANAIYSJS
lSQuiflo

V

___P_H !v'_jI>,,L!e,J/se/An70

/

/
I___ I III (iA

I I i-i'k
I refPA77y/

I

. Ii
I P!I I

I IIILI ill
I j j !IIi I

Relinquished by: tt1...., I Received by: VrewW

.tRelinquishedhy: rsa Received W

Octe/Time

DateTirne

Relinquished by: $.qa..at Received by: (S½'j Dc:e/ih,,e

Reiinquished by: sqa...i.. Received by Mobile Laborarory for field Dote/Time
analysis: .s,,n I

Osspo:ctied by: is.... Date/Time Received Ear Lcbotatoryby:
jPote/Tline/Oç,ii/ •,vJ-j_r' 4,

Method ot Shsomenr /,J p.c &

OBrien & Gere Engineers. Inc
Box 487311304 Buckley Road! Syracuse NV 13221/(315)451-4700
Blue Ben PA! Boston MA Landover MD / New York. NV 1St Louis. MO / V/lute Plains. NV
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CHAIN OF CUSTODY RECORD

SURVV( A',sn,Jt -GQLAw AFS SAMP!.ERS: 5¼a.Ivr$

£1cC (/4er I £M 4CJA÷tP
L

SAMPtI

rugc w1,... sO NQ OP51Af10M I STAUON tOCLflCN OStj

w0tS4fu1MUMIt* Z6OUISW

F
'II

I t

I'I ' '4
2-ytf_J EtA S26

tooth.!,1

iT

I
p

I
I

I
I
I
I
I
p
(I

I
I.
I
I
I

ihii"iJ/± &a4�wo
/

j
I

I___ I I 11t___________
I__ /1157vr0

i III iii I

iscs-s
I

tIiflqJ t't I

I I

I.i&/I vusc
I I

I I I II
I

I
I i1

I I I

Received by: iq*n Data/Time

Relinquished by: js,—....e Received Sr tgw*n DaiejThn.

I

Relinquished by: q".l Received by: ts,—'—w Octet iline

Reilnquished by: tZq.n Received by Mobile t.cootatoy for fieLd Octo/Itme
onolyvs: .3½n..i I

Dispatched Dy: isq—* Date/Urn. eceived for Laboratory by:
I jffl, ,,, Cn4t

Date/tm.
c1ç;

Method o Shioment: p g. I

OBruen & Gere Engineers. Inc
Box 4873/1304 Buckley Road / Syracuse NV 13221 /(315)451 -4700
Blue Bell PAl Boston. MA? Landover MO I New York. NY ISI Lous. MO / White Plains. NV 129
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I
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SAMPLERS: isqa

- _____
41/i' FF4

,—gn, z4/,'./AA o,q

(Ak//er EVO
PA//s c,qj;,o

I
I
I

I

a

I
I
I

'SIP

I

CHAIN OF CUSTODY RECORD

I

STAtION
NUMILI STATION lOCAtION I I —SAMPtI rj$

I

I ItO.
MO

F

NO
COSTAINfIS

.L' AMAtYSIS
flOuitEo[

Li
V

I
1

I
J

1

-

14!

INt
EPA

?

H

706'O

itpo
7751/

'-C

I-I ?Voz

RI LZ/A7ni 4

I
1

II /
/

%J

4.r7OCe
•M 7'7t)

I
{

I I I 77V/
I

Received by: sr_ Data/time

Relinquished 4: js..w j Received by: tqan... Date/Time

Relinquished by: i'S Received by: fSqnn Dcte..flrne

Reiinquished by: is,.. Received by Mobile Laboratory for Field
analysis: ,s.,....a

DaIeiTme

Dispatched y: ($q'.n3 Date/Time : Received for toborotory by: Date/T;;n.
I

J

I

Meinad at Sh,omenr ' ps ,t/ex/ A1 4—

OBrien & Gere Engineers Inc
Box 4873/1304 Buckley Road Syracuse NY 132211(315)451 470O
Blue Bell PA) Boston. MAI Landover MO / New York. NY /St Louis. MO! White Plains. NY
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CHAIN OF CUSTODY RECORD

SURVEY ,j•jjç c4,e ,4f5 SAMPtERS: iSr."..w

r,lc g o;fcJb,A/44rc I

- SAMt* fit I

t —1SIAflOM SIATION tQCsnC$ - 0*11 I liMi W..—s
j

40MUSIlI
•

c..-. G.n- J
ICCNIAINIISII

V
SSMYS4
1(01111W

-
If y

Li-

I

Ia1r

V

ii
I
ii
I
I
V

I
I
I
I
I'

I
1

I
I
I
I
I
I

) I I,4.r70c6
I

/. 1/7-Vic
S'v77*'I/I I Zi%z U/A/Xe (MV

-__ I L/2,2.I/,IM- tccrp

'4'

S7SY

1ziI r/MhA Co/c
I I I!_______________II! /"7170

— I ILI- I I__
H '4' I

Relinquished by: ts;qw I Received by: v,. Date/Time

Relinquished €y: t½— eceived by: Date/Time

Relusquished by: fLs.a$ Received by: rs,..—I DcesT.ne

I I

Reiinquished by: (Sq*.u j Received by Mobile laboratory for Ueid Date/Time
analysis: ,3.,nnI j

Dispatched Oy: ,s,..vn* Date/flme Received for laàoratcry by: Date/T;,ne

I I

Metnod ot Shipment: ii PS. ,u&/ Dy Air

O'Brien & Gere Engineers Inc -
Box 4873 / 1304 Buckley Roac Syracuse NY 13221/(315)451-4700
Blue Bell. PA! Boston MA! LanooMec. MO / New York. NY / St Louis. MC / VItwe Pains NY 131
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CHAIN OF CUSTOOY RECORO

I
I
I
I
p

SURVEY AcAisrArG AAar Afl SAMPLERS: ts,n

c;4 9-flti c47L A14J AreA
STAnCH I I TIMfNUMIII

I
l

I
I

I

I

I

Lia
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I 510.

c.....: j
O

k'
L :y Elii

i_
j I

I

Nt/OF
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k; 776
I_____

I
II

syse L b-s /

I

(

1 ii II!! I

I .1 I I I

Received by: :vqn.a,t Dcte/Tk,e

Relinquish'd by: t.s Received by :vq.., DcteTirne
'

Relinquished by: jSq.e.:fl Received by: Oc:eiT;.ne

Reiinquished by: s,—.'.., Received by Mobile Laboratory for field
analysis: ,s,n.._i

Ode/Time

Dispa:cned by: iS,—— Date/Time eceived far Laboratory by:

! I

Dote/tine
!

Metnod at Shiomeni: Or i , J A.rivox7 Ày//il'

OBrien & Gere Engineers. Inc
Box 4873 /1304 Buckley Road / Syracuse NY 13221/(315)451.4700
Blue Bell PA / Boston MA I Landover. MD / New York. NY I St Louis. MO I White Plains. NY
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I

Date/Time
I

II

Relinquished by: s.ren:n
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by: tssn', 4

I

DateiTme

Relinquished by: Received by Mo'oile Laboratory fO field I Data/Timeanalysis: ,i_i
, I

Dispatched by: is—.— J Date/flm. jReceived for Laboratory by: Date/Tune
I II ,

Metnod at Shipment:
0-Ps. AM-/

OBrien & Gere Engineers Inc.
-

Box 4873/1304 Buckley Road I Syracuse. NY 13221/ (315)451-4700
Blue Bell. PA! Boston MA! Landover, MD I New York. NY 1St Louis. MO / White Plains. NY
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ReIihe4bv: t53_,aM1
Reiinquished%y: lsr.e

Received by: si._._w
Date('Time

Received by Date,Tirne

Re/inquished by: ins.., Received by: (Snr...j Octeili.re

Reilnquished by: sqsin j Received by Mobije lobararory f0, 11.10 Date/lime
analysis: ,S'n'v..j

Ohpatched y Date/Time ece,vS r Laboratory by:
j

Date/Time

Metnod at Shipment: ,, n ru.r. i I AlutrI A Mi'-

OBrien & Gere Engineers. Inc
Box 4813 I 1304 Buckley Road I Syracuse NY 13221/ (315)4514700
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Relinquished by: j3p—tet i Received by: (S..nn,j Date :Ti.reI

I I
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I II
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CASE FILE I

,- 1
Suney: LAP ItiVils •j Date Collected:
Sampler: %7t4 + ('tk&tfcttit/J

Client Name and Ref. $ : '
Laboratory Number: 'Og• DUO.C17

Condition of Shipment: 1gjyrj cc1- 1
kajocj 6' (OThttL. tknic '&; ttvr. gi

g itA *tk,

Archive? If so how long ? Alt).

Signed: fLin iu JtLceL
Sample Coordinator

*********

Disposal
*

Procedure
#5: fcu t,RJC.

* The routine disposal procedure for non—hazardous samples is todispose of the samples 4 weeks after a typed report is signedand mailed to the client. Water samples are filtered throughcarbon to the sanitary sewer. Solid samples are sent to asanitary landfill.

I
1

I
I
I

Date Received: I
1

I

I!

Signed:
I

Date: I
I
I
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I CASE FILE

1 survey: &ekoAds - Data Collected: ________
Sampler: ,'UA-f [Jpj1J}D412j/ Date Received: _________

Client Name and Ref. 4 : 3D(X.OlLr
Laboratory Number: 3Q(gt.piCD.6f7

I Condition of Shipment: — AO7icL p45 pikU
o,bOAJ1ab o - p1Q iuy9.

(,J& nn2J ax c/Io/cQ. hcpinu t7njtt—
4oti ax.. eo/ 4 /LyAM]) 6 5 4 cb'x/J tvI •e,o2Ut¼kd hL 2/Q/cQ CAaQa &doaLto ,-

• _______
Signed: Thtt% Ji&

1 Sample Coordinator

I * -.
Disposal Procedure : Vtripe -

1.

I.
I Signed: PU/IS?

• Data: 7
1.

I t The' routine disposal procedure for non—hazardous samples is to
•

dispose of the samples 4 weeks after a typed report is signedand mailed to the client, water samples are filtered throughcarbon to the sanitary sewer. Solid samples are sent to at sanitary ländfifl.
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CASE FILE

Survey: C.O.PrElAJl44d tci.
Sampler: %v4 ltJ7li1kt)JL Date Received:

I,Client Name and Ref. # :

Laboratory Ntnber:

37 235
I

I

Archive? If so how long ? kM.

I
I
I

Signed: (u1LII(
Sample Coordinator

*
Disposal Procedure

Signed: /LL" di?(;;â
Date:

I'

I
I
I

* The routine disposal procedure for non—hazardous samples is to
dispose of the samples 4 weeks after a typed report is signedand mailed to the client. Water samples are filtered throughcarbon to the sanitary sewer. Solid samples are sent to asanitary landfill.
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I NARRATIVE

I
Introduction/Analytical Results
This Report summarizes the laboratory results for one solid
sample and twenty water samples collected from the Richards-
Gebaur Air Force Base in Belton, Missouri. The samples were

I
collected by O'Brien & Gere Engineers, Inc. and analyzed by OBG
Laboratories, Inc. for total metals, volatile organics,
polynuclear aromatic hydrocarbons, and percent solids. The
analytical results are reported in Section 1 on standard

I
laboratory report forms.

Chain of Custody/Laboratory Chronicle
The samples were collected at the Richards—Gebaur Air Force Base

I
in Belton, Missouri and shipped in coolers by Federal Express-to
OBG Laboratories, Inc. in Syracuse, New York. The chain of
custody forms documenting this transfer and the case file which
describes the condition of the shipment is presented in Section

1
2.

When the samples were received by the laboratory, the sample
coordinators inspected and processed the samples for analysis.

I
The samples were then placed in a walk—in cooler and were signed
in and out by the chemists and technicians performing the tests.
The sample control record which documents this process is also

I
included in Section 2.

MethodologyThe following references were utilized to perform the analyses:

I
PARAMETER METHOD REFERENCE
Metals Digestion

solid 3050 (1)

I
water 3010/3020 (1)

Arsenic 7060 (1)Selenium 7740 (1)
Mercury 7470/7471 (1)

I
All Other Metals 6010 (1)
Volatile Organics 8240 (1)
Polynuclear Aromatics 8270 (1)

I

Percent Solids 209F (2)

1). Test Methods for Evaluating Solid Wastes,SW—846

I
Third Edition, November 1986

2.) Standard Methods for the examination of Water and
Wastewater, 16th Edition 1985

1

I
I
I

C.: '---1
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I

Quality Control
The quality control program included a matrix spike, a matrix
spike duplicate, a duplicate, surrogate recoveries, and a method
blank. The results are summarized in Section 3.

Raw Data
The raw data was not required for this report. The raw data
will be kept on file for five years.

I
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- — —— —___ =— — — —
LABORATORIES. INC.

DATE COLLECTED _________ g—1g—gg DATE ANALYZED

OBG Laboratories. Inc., an O'Bflen &Gere Limited Company
Box4942Il3O4BuckIeyRd./SyraCuse. NY 13fl1 1(315)457-1494 n. flrtnhn ilL 1QRO

1

I
I
I
I
I
1

I
I
I
1

I
I
I

37 256

Laboratory I
Report

ICLIENT U.S. ARMY CORPS OF ENGINEERS 'OSNO. 3068.016.517

DESCRIPTION Richards-Gebaur Air Force Base - Soil
S1OS1 ________________________________________

DATE RECD.

Methodology: Federal Register — 40 CFR, Part 136. October 26, 1984

Commen: *The detection limit has been raised due
to the presence of matrix interferences.

Unit.: mg/t (ppm) unless otherwise noted

La
'---4

------I



I

I

Methodology: Federal Reguster—40 CFR, Pan 13& October 2 1984

Cam msfl*&

Acetone -

Carbon disulfide -

2-Bütanone _________________

Vinyl acetate _________________

4-Methyl-2-peh€anone ________________

2-Hexanone _________________

Styrene

OBG Laboratones, Inc., an O'Brien &Gere Limited Company
8ox4942/l3O4OuckIeyRd./Syractzse, NY 131 1(315)457-1494

I

4

- — —

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Porce Base - Water

605

37 257
Purqeable

Priority Pollutants

JOONO. 3068.Oi6.517

I
I
1

I
I
I
I
I

.1

p

I

Bromomethano

virtyt chloride

SAMPLENO. j0457 DATECOLLECTED 91389 DATEREC'D. 91489 OATEANALYZED 9-18-89

ppb ppb-
- - e--'—--—--r -.——rv-rr---—.—r---- v —— r—z--- -

;CNOmTT%ethafls --•: c7'j7 AtG..-TL J t-1,3-Dctoropropene __________

Chioroethane

-

-

Metflyleneclojdej
1 .1-Dichloroetherie

1j-D(chloroethaner
t-1.2-Dichioroethene

— —

.Trlcfltóroetnene
-

- -

- -

-: -i Benzene
- -—--,'_-?.'-_--- -—

Oibromocftloromethane' -

-

1,1,2-Tru cM lo roeth an a

111111]

-4 rI- -. v- '-'-cflv'-.-- Chloroform -
-

—-rQ._
Carbon tetrachloride

- t-" -'r-.- -W'
Bromodichioromethane'. - -:C -.•__.-.. --It'

L-c-1,3-Othloropropene - . - -
- - -

:-:12CorOethethet 0:
-
- •-•'• '1

Bromotorm' -
•- Z- - - -— .C t...-:J :ltroet=

Xetfathlometherte' - - - — -- - - -- -

1 ,2-Dichloropropane

Chlorobenzenet - - - -
IT

- -9--'] Ethylbenzene
.-..w-r.c t——c—

;Xylenes. r:C-:17 —:- -: -

I
I
I
I

<10.

<5.

<10.

k

—

Authodnt.
flat.. October 10, 1989 — — - 5



tab Same:

tz
VOLa1TZ CRGANI aza.nns QAfl _____

toncr cc2Qomws
08G J.ABQRATORIES .JNC.

37258 1
EPA sazpr.z

Lab Coda: _______ n Na.: _____ S5 Sc.: ______ SOC Sc.: I
Matix: (soil/watar) Lz-r EL- tab Sa1a : '—1 )r)

cc (g/L)ML
CaveS: cLcwrnaA) LOW
t aistrs: zict dec. 1L33
CoLumn: (9acIc/p)

&wnber TCs found:

Its-.'Li-

7- a

Data Received: i4uJgc

Data %nalytsd: 09 P)F9

Qiltatian Fact=: /

rltqAczr NflS
(uq/t or tzq/Iq) ';

I
I
I

FORM C VOA-flC 1./37 Rev. I
-

'—I

1•
I *"

Sample zt/vcL:

C4aact:1LO/'c.Si :_Jr-&15' a

tab rila ID: 3ac I

I I I I I I

,

as
1..

NVZSfl

I

ne
Lkcocou

t Est. cc-
q Jr

I

j 2. '-,cna.. I flZL-c./ I 3&5 I__________ -r
I 3.. I ui.2kin,u VT I
1 4. I I 2-9 I (.o I -T
I 5. j L.L,Ot$gua,J J )S'-c I
I 5— I 95b I I
j 7. I tLCCwaJ ?u,c/epobaau Ni) I
I 3— I I I I I
I 9— I I I III.0 I

ILL- I I I I__LZ I I I I I
1.3- I I I I__
1.4- Ili.5. I

I
I

I I

J I—
I I

I

I
I

I

IliE- I119. I_________20. I I I I I

12.2—— I I I I

122- I I I I__In- I I I24- I

125.—__________I I I I I
26— I I I1Z7. I

123.
129.
130. I I I I



I
I
I
I.
I
I.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

I
Methodology: Federal Pegister.—40 CFR, Part 136. October26. 1984

Comments:

Acetone

Carbon disuifide
2-Butanone

Vinyl acetate
4-Methyl-2-pentanone
2-Hexanone -

Styrene

ppb

I
I
I

OBG Labomtones, Inc.. an Otnen & Gem Limited Company
Box4942/ 1304 Buckley Rd./Syracuse, NY 13221 / (315)457-1494

Authoflzst
October 10, 1989 I-

——I

I
1....

I ___
I
I

607

37 259
Purqeable

Prioiity Pollutants

JOSNO. 3068.016.517

SAMPLE NO. JO458 RATECOLLECTED 9—13-89 DATE REC'D. 9-14-89 DATE ANALYZED 9-18-89
ppb

Chioroethane ,- .- .—.--,- T-' - r,,rr"' 'vr-—
Methylenechlovide- ;"- -.--.- ---- cs...:- -

1.1-Dichloroethene

- 19t-O!chloroetttane

- T
— ,C0. J t-1 3-Dichloropropene <5

- !'rg.,t&.. . ——.e7r'r..
Bromomethane --Trichloroethene - r

.c.'r ..r —r c' wr'.. ,.— ..a—
Vinyichioride- - - ...vr-.'... J eenzene

-
—. -T_.r--—-.vt_?_—.___; -—
Dibrornochloromethane -

_j 1.1 .2-Trichloroethane

___ _________________ _____.9LcspgP,_. L_1J
______ _______________________ ______ 2-Chloroethylvinyl ether <10.

• Bromofornt :. - -
__________ C- ____— .-_. ,_—_._ -.- .., -. .... —

________________________ _____ 1,1.2.2-Tetrachioroethane _____

t-1 .2-Dichloroetherie
-. - n-.-——-;_.

Chtorotorm- -t--——-cr -.,--. 'rr.— -
:.'- -,

- 1,2-Oichloroethane
-

Carbon tetrachionde

Bro'modfcliloromethaner— -. . -.

tetracliloroethene'- —-i- -
-

-, Chlorobenzene- --
-

-
- Ethylbenzeno

iCylenes: -.-. --.--. - ------.---..—.--—-—-- .--------

<i-a.I
I
I
1

<5.

<10.

<S.



______ SDG 2(0.:

tah snla t: _________
____ tab File rn: -' 4-Y7

Data Received: ________
Data Analyzed: _______
Dilution Factor: l..c.'

a &OAflCM T32CT5
(ug/t. or uq/Iq)LL4L.

CAS NC73ER COMWCWW IWG CONC.. I Q

.1 2. I

I 3- I
I 4. IIs- I___________j___ _____ __I I_____________I ____I' _______I I I. __Ia. I ______________I____ ______ __19- 1 ______________I ____I______ __ILO. I __________________I _____I________ ___ILL. I I I____ __12. I

J 15.
I itS. I I I
I 17.

13.___________
19.
20.
21.
22.
23.
24.
25.

I

I
i
I

I

I— I
I I I

I I I
.1 I I I

,1 I IL I I

I I I I

I I I I
I I I I
I I I I

FORM I VOA—flC 1./87 Rev

IS
VOLATIlE ORGA2C ANALYSIS OAfl 1l; rrzann.X tZflrnnu COMPOUNDS

OBG LABORAWRIES. INC.

37 260 I

Case ?lo.: S.as go.:
Contact: &(&,014,.S17 JU '-6?

EPA saprz NO.

i
ILab Name:

Lab Code:

Matrix: (soil/water) U)A1tZ

Sample vt/vat: _______
ravel: (low/med) i-oc.o
% Moisture: not dcc. SOC

Coi.un: (pack/cap) fAct

NSer TICs found: 0 -

5.0 (gJnL)mL-
1

I
I
I

1.

13.
14.

I 25.
I 27.
I 23.
I 29.
I 30.

___
I

.1 I ________________ I

_____________________ I ________ I

I
I



CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION _______

608

Chloroform,-- - -
1.2-Dichioroethane

t,T1-TrichIoroethane- - - -

—
—

——1

Methodology: Federal Register—40 CFfl. Part 136. October 26. 1984I Comments:

Acetone

Carbon disulfide

2- Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Mexanone

Styrene

<10.

<S.

<10.

I.

I OBG Laboratories, lnc, an O'Brien &Gere LimIted Company
Box 4942/1304 Buckley Rd. / Syracuse. NY 13221 / (315)457-1494

I-

-%
- '-. 37 261

Purgeable
Priority Pollutants

JOBNO. 3068.016.517

Richards-Gebaur Air Force Base - Water

I
I
1

I
I
I
I
I
I
I
I

SAMPLENO. J0459 flATECOLLECTED 9-13—89 flATERECD. 9-14-89 flATEANALYZED 9-18-89

ppb
-

ppb

<S.
- — --_::rm;2-z,7T--'tf,y'? zTtUChioromethane - -- - J t-1 3-Ouchloropropene _____rt.
Bromomethane

I?w.t—--.,r
Vinyl chloride - -- -.: - - - , Benzene______ - '—r—-—'-t--"-'--—-—-' '--- —' --C
Chioroethane 4'_'-—7n'- -. -r--C -Methylenecor' -- - - �.LJJ_j- thane --- -.
1,1-Dichioroethene ______ e-t,$-OIc?pp -
— ---'-- -. ..----. - "' - .

t,t-Dichloroethane- - - - - - -H -
2-Chloroethylvinyl ether <10.-

. - -r—r'—---—
t-12-Dichloroethene c.Bromoj;---rHC. -

Bromodichioromethane Y-;- - - - -
-

1,2-Ouchloropropane

1.1,2,2-Tetrachloroethane

Tetmchtoroéthene' - 1•-- - - --
-

_____________ L&'&.
Toluene ________ —

Chtárobenzene-

Ethylbenzene

- ______ ______—.

zrf -; -T'
Xylenes 'H;- s._.,.&...a.'.. -. -

I-

I
I
1

I
Anthari..d• *tiçt9)_J.

flat.! October 10, 1989

----9



37262 1

Sample wt/vol: 'ç (g/nL) mL..
ravel: (low/med) ma
% Moisture: not dec. ICc
Column: (pack/cap)

EPA sazwrz HO.

I II
SOC Na.: I

FORM t VOA-flC 1/37 Rev.

I
Iiii

Lab Hams:

Lab Code:

it
VOLaTflz ORGAHI AZIAflSIS DATA -dflr

TrTkaaVt..t IDE In.tjj OZIPOUNDS

ORG LABORATORIES. INC.

Matrix: (soil/water) tzYYrL
case No.: 313 Na.:

Contract: 3C1.ai5?7

Number TICs found:

tah Sample ID: HO'-5'7'

tab File ID: _________
Oats Received: CAII'-'111 I
Oats Analyzed: h 2L
Diltation Factor: _______

CONCECflTZON UNITS:
(uq/t or tag/Kg) LuaL5-. a

CAS NtflER.
I 2.
I 3.
I 4.
I 5.

6.
I 7.,3.
I 9-

OWOUND NW

j 2,3- ntdt4
.1

I Mka3co.)
7 - -—,,utti

ST. CONC..

I I
I h13 I

n

10.n-il.
13.

I UCkALLMJ ki,docA,tc-xj j !5D I '70
I I 3

I I I
I I I
I I I

I I I
I I

I I

I 14.
I 15.
I 16.

17.Its.

IQI
II — I

Jo-IT I

Jo- I

19.
20.
21.
22.
23.
24.

I

I I I
I I I
I I I
I I

I I I

I I I
I I
I I I
I I I I

I I I I

I
I
I
1

I
I
I
I
I

'I —I

26.
1 1127. I

23. i29.
30.

I

I
i
I

i I
—

I I



I

t-1 ,2-Oichloroethene- -'. tt--._. •'-I Chtorofornt -r 't"-,
—
— 1.2-Dichioroetbane-- "'"V-n- --- r--1,t-Thchtoroethane;-- -:±I ____

Carbon tetrachlorude

BromodIchioromethant-,.
-' ¶1

37 263

I Methodology: Federai Reguster—40 CFR, Part 136, October26, 1984

Comments:

I
I
I
I

Acetone
Carbon disulfide
2- Butanone

Vinyl acetate
4-Methyl-2-pentanorie

2-Hexanone

Styrene

<10.

<S.

<10.

j

I OBG Laboratories, Inc.. an OGnen &Gere Limited Company
Box4942Il3O4BuckleyRd.ISyracuse. MV 13221/(315)457-1494

I

I
LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - WaterI
I
I

Purqeable
Priority Pollutants

JOONO. 3068.016.517

- - -
Vinyl chlonde-

610 Travel Blank

SAMPLENO. J0460 DATECOLLECTED 9—13-89 flATCRECD. 9-14-89 DATEANALYZED 91889

ppb ppb
- -

—. ..-, <tQ-.. Ti ti 3-Duchloropropene <5
- - - - -

Bromomethane Tnchloroethene I
I
I

Dlbrumochloromethane - . -.. -: -___ -

-- '!"r-"- -
11-Dfcflioroethane ______

MthyerpchIj4
-

1 ii 2-TrucPoroethane

li-Dichloroethene . ________ o-t,3OtcflIoroproperTe'.\

I

_________ 2-Chloroethyivunyl ether <10.——-— . — t --.--- — - . —
-Bro,notorm-? :-6..:

-
- -- -.- :<5. 1

_____________ if. _.. —

1 .2-Duchloropropane

1,1,2,2-Tetrachioroethane

Tetracflloroethenet -

______ Toluene

Chlorobenzene -

Ethylbenzene

--

1
Authoflzed:

nsf.,

mJZMfl
October 10, 1989

- .. 11



Matrix: (soil/water)U�A1E.C.

Sample wt/vol: 5.0 (q/z.jmL
Level: (low/med) J-C'(-

* Moisture: not dec. $00
Column: (pacicfcap) fAct

flamber tIcs found: C - S

37 264 I
EPA sarnz uo.

SOG Ko.:

FORM t VOA-TIC t,'ai Re'.'. I
ii

Lab ffane:

Lab Code:

LE
VOtãTflZ ORGAZflS ANALYSIS aan si rr

rnTIvELr IDnrnwj ctxcmms
OBQJ.A$ORATCRTES._INC.

case ifo.: SAS No.:

Ccntnct: 3oA&,c,i4,S7
TrLL1 -Th—

tab Sample XD:

tab File tD: p',' 3/c<7
I

Data Received: )i'-+)29 I
Data Analyzed: )

F7

Dilution Factor: La

cCNltATION UNITS: I(uq/t or ug/lCg) LUok

I . I
I

I

I

CAS NUZGER j

2..
I

I

CCZOCTm N?IIC

I 2.
I 3.
I 4.
I -.
I 6..
I 7.

n I

'I

j
I I I

tsr. CONC.. IQI
I I

.1 I

I 1

j

I

I
I
I
I
I
I
I
I
I
I

Is. I

I 9. I I I IIto. I
2.2.. I I I I Iliz. I I I I I

11.3. I I I I Il4.. IIts. I I I I__ItS.. II2.. I I I I I

122. IIL I I___ i
[20. J

121. I

122. I

123. I I I I I
2.4. I I I I I

25- I I I I__I
126. I I I I I

127. Ilas. I I I I I

129.
130. I —



t-1 ,2-Oichloroethene- fl;ChIorttornt
1.2-Ouchloroethane

-, ..- rie.1-ThcnIoroethj-1
Carbon tetrachioride

- — - —

BramcdIchIaromethane;;j
Methodology: Federal Register—40 CFR. Past 136. October 26. 1984

Comments:

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

Styrene

<10.

<5.

<10.

I
-

37 265
Purqeable

Priotity Pollutants

.lOBNo 3068.016.517

D&eIacPL/ £1U
October 10, 1989

- 13

I :' i-

LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

120S

I
I
I
I
I
I
I
I!

1

SAMPLENO. J0644 ATECOLLECTED 9-14-89 DATEREC'D 9-18-89 DATEANALYZED 9-18-89

ppb ppb

:._.SN00metl8!Qi ,.:-::c.--! '410'n-cr t-1.3-Oichloropropene
<5.

- z-
Bromomethane Trichl&oetheé—" - - -

vlnylcfllonde Benzene
-

Chioroetharie - -
- - -

Methylenechlonde_,__ j 11 2-Trichloroethane
-. —- - - -—

1,1-Dichioroethene - :tatt3rD!chlompropene y----- --.:---- —— - —. --- -

2-Chioroethylvinyl ether
-

<10.
-

eromororzn -.
C'

- C'

1,1,2,2-Tetrachloroethane

I II ;cropropane

T!tlachforoethens -
- - - -

Toluene

-ChIombenzene - - - -: :- - -

-

-c —-a,-a.. _--_!__ . -t -

EYr -.-vrr,-, -i22::-.s

r. - -

t7"''

'1
I
I
I
I
I
I OBG Laboratones, Inc.,an OBrien &Gero Umuted Company

8ox4942/1304 Buckley Rd./Syracuse, NY 13221 / (315) 457-1494

I
Authorized:.

flat.!



-. .— .A i - -

tab Warns: ORG LABORATORIES, INC.

tab Ccda: ______ casa We.:

atrix: (scil/watar)

it

Sample vt/veSt -_(g/L) fl7t
tavei: (Law/mad) kru)

Moisture: ixat dac..IcrJ)
CLuu: (;ack/p) _____

72cc'

FORM t VQA-flC L/37 Re".

.1I

vctaa'tz cncaza ANAIZSIS n _____tZ2fl,vhX tzarrr cozwcctcs
Cjat.act3cc,c ale, 'c

EPA. saPtz UC.

•1

Nuber TICs Caund:

sas lie..: ______ 3CC Wa.:

z.a sample : _____________I
tab File ZD: \J3,3o
oats tecaived: J,çJ59 I
Oats Analyzed: (Q I; F

Oilflian Factr: 1.0

____ I
(uq/t or cq/T4) L'c.9. a

CAS NttSfl t. CONC..
._________
2. I (!MVAjQaJ I '3s'-' I3.. '?Y
4. I

•

I
5_________________
6____________

I (IXYc,t)cJU
J I /'

7. (l'3k/..0L4,J J c9L''J I
8— I ( Ift3VAbtJ 3 I ,Y-3 ic'
9._________

La._____________ I I

'—I -

I__________fl- I

1.2. I I____11.3.
1.4.

1.5-
1.7.

I 13.
I 1.9W
j 20.

21.
zz..
23-

I QI
— Ij'J

icr I

j'7.IC I

jI

__Ii

Hi__
Z4_(25-

I 26.
I 2.7.
I 28.
I 29.

I I I
I I I—
I I I
I I I
I I
I I I
I I

.

I I
I I I

I I I
t I I
I I
I I
I I I

I

I I I
I i I I
I I

I



I — l1
'.J¾t. .I_' 37 267

I DESCRIPTION

1208

Purqeable
Priority Pollutants

3068.016.517
JOB NO. __________________

C;
TricMoroethene;.

-
DIbrnmochlorometflane - ---- - I4

I
-c-1,3Dichloropropene- -.- - -'

2-Chloroethylvinyl ether <10.

-— —t.a.

Methodology: Federal Register—40 CFR, Pail 136, October 26, 1984

Acetone

I Cirbn
- 2-Butanone

I Vinyl acetateI 4-Methyl-2-pentanone

-
2-Hexanone

I, Styrene
-

-I- -

- <10.

<5.

<10. -

.

J .

I
I
I

OBG Laboratories. Inc., an O'Brien &Gem Limited Company
Box 4942/1304 Buckley Rd./Syracuse, NY 13221 / (315)457-1494

A.haaa. Li
flats'

October 10, 1989

I
I LABORATORIES, HUC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

Richards-Gebaur Air Force Base - Water

Bromomethane

J0645 9—14—89 9—1$—89 9—18—89SAMPLE NO. _____________DATE COLLECTED DATE REC'D. DATE ANALYZED _____________

ppb ppb

Vinyt chloride-

—_Chlorom -'. i1 I.?&.ij-] t-1 3-Duchioropropene

-

Chloroethane

I
I
I
1

I
I
I

1,1 -Dichloroethene

-: :4 Benzene

T-DicNoroethana
t-1 2-Ouchloroethene

- -l$LJ et

1,2-Dichloroethane

Carbon tetrachlorude .

:t.
1 ,2-Dichloropropane p —

1,1 ,2.2-Tetrachloroethane—r ''"7t
Tetrachloraethene -. - -—. - —. I
Toluene

-
Chiorobeniene - — ---:-- -: -a .r -
Ethylbenzene

#-_'- __________.;.J

Comments:



•'t:: ;'t 37 2C8
is EPA SA1WIZ 30.

VOLAI'ILZ 0RGZC ANALXSIS DATA si,' _______________TATIVZtZ tUrrj.n..u concuims f F
Lab Name: ORG LABORATORIES, tNC. Contact: 30A&,o162S7 CU6

:1Lab Code: Case No.: _____ US No.: ______ SOG No.: ______
Matrix: (soiL/watar)U3AIEC. Lab Sample W: Cc-

1
Sample vt/vet: 6.o (g/mL)mL. Lab Vile t: __________
Level: (low/med) Lo Data Received: I
% Moisture: riot dec. soc Data Analyzed: /, 1' )

column: (pack/cap) ____ Dilution Factor: I
a C0NCVBATZON TJNITS INumber tICs found: 0 - - (ug/t or ug/Ig) Ltto)t_

I I I I I

I CAS NV I OZWOCND fl2C I fl EST. CCNC.. I Q
I I I IIt. I _____________I ____I ______I__ii-. _________ ___________________ I______I _________ I ___I - I______________ ____ _______ ________I______________ ____ ______ __Is. i _____________I ____I ______I__6.________ I___________________ _____ _________ _________I_____________ ____i______ __Is.________ I __________________ I _____ I ________ I ___19. ________ I___________________ _____ i _________ ___I

11.0. ____________ I___________________________ I ________ I _____________ I _____ I
li—i..—__________ I _______________________ I ______ I __________ I ____Ii..2. '1 _______________________ I ______ I __________ I ____ I
113. I I___ ____i__
3.4.. __________ I _______________________ I ______ I ___________I ____Its. I _____________I ____I ______I__
11.6. I ______________I ____I 'Iji.7'.________ I ___________________ _____ _________ ___

13.__________ I ______________________ I ______ I __________ I ____Il I I I I I

120.__________ ________________________ I _______ I ___________ I ____
121. I ________________I ____I _______I ___FIn. I ________________I ____I _______I ___I
123. I __________________I _____I ________I ___I
I2—4. ____________ I ___________________________ I ________ I _____________I _____ Ilag. I I I I I

26. I______________I ____ _______ __
127'. _____________ I_____________________________ I ________ I _____________ I _____I

28. I __________________I_____ ________I___I
129.____________ I ___________________________ I ________ I _____________ I _____ I

130._________I ____________________I______I _________I ____I
I ____________ I____________________ I ______ V — I ___

FORM t VOA.flC L/37 Rev.

-.1j



I

LASORAThRfl

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Rjchards-Gebaur Air Force Base - Water

Chloroform
-

-

1.2-Dichioroethane- .r - flflW -1_ &. —
t,1,t-Trtchlarcithahe r —-
Carbon tetrachloride

____________________ — ——-- -rIomethane:r _____—
1.2-Ouchloropropane p

37 2c9

I Methodology: Federai Register—40 CFR, Part 136. October 26, 1984

-
Comments:

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Ifexanone

Styrene

<S.

<10.

<S.

Anthnfl..*
OBG Laboratones, Inc., an O'Bnen & Gere Limited Company October 10, 1989
Box4942/1304Buckley Rd. /Syracuse, NV 13221 / (315)457-1494 Dat.:_______________________

17

I
I
I 1206

Purqeable
Priotity Pollutants

_______'OSNO.
3068.016.517

30646 9—14—89 9—18—89 9—18-89

I SAMPLE NO. _____________DATE COLLECTED flATE REC'D. DATE ANALYZED _____________

ppb ppb

5

I
I
I!

.1

I

T - c'2e-r "r'fl.rr —''" - I t-i 3-Dichloropropene <5
—7-—— -

Bromomethane -. Tichiorothent 7 - <L -— -c,-T . —— - - — .---———'--- --—A

Vinyl chloride - : .-. '- - .1': - . -. j aenzene 7.— —---—-—----.—-.-- --..
Chloroethane . -'- Dlbromochloromethane- -

-
-

- - -.- ..- -- .4c - .... -

Methylene cblojide_ - 112-Trichloroethane —

1,1-Dichioroethene ..,. -,
tJ-DIchloroethane - 2-Chloroethylvinyl ether

-
<10

- -

- ,—r—— — —
t-1,2-Dichloroethene 'BróInoform:?- - -- -S---- <5t -.

1,1.2.2-Tetrachloroethane

- Tetrachloroethene -- -. - -zzn:: :Tu:
• :Cblorabenzene ,:. --:--

—

.
-rr -

.4i-.:ii Ethylbenzene - r'fl""r
..'----—--—---—-..n3. -. .

<10.

I
I
I
1

I
I
I



37 290
- -ç It . EPA Saptz go.

Lab Nae: CEG LABORATORIES, INC. ctact:3C?,oiS7 I

Lab Code: Case No.:

Matrix: (sail/water) U3AIEZ

sample wwvcl: 5.0 (gJL) FIlL.
Level: (low/med) 1-ow
% Moisture: act dec. 100
Column: (pack/cap)

I
1./87 Re':

- 18-I

VOLATflZ 0RGAZ1I AZ%.Z3I3 CAfl '.n
TATIVZLt tDflcnsja.zy ccwomws

':1

5*5 Nc.: SOC Nc.:

Lab Sample tO: J—"':
I

tab File tO: I

Number TICs found: C - a
CAB NCTGER

Date Received: CFH I?) 29

Data Analyzed: /7 Jg9

Diltztion Factor: I.

0NPZUICN UNITS:
(ug/t or ug/Xg)LUak.

I. C02WCO NZIW

1.
2.,
3—
4.
5-
6..
7.
a.

.1

.1

j
.1

tsr. couc.

9.

'I —I
—J
—I

1.0.
LI..
1.2.
13.
14.
15.
16..
17.

I I I

I I I

.1 I I

I I I

I
I

I_I
___I

11

__ I
Its.

I I

I I I

I I I

I I I

I I I
I I I

.120.
23..
22.,23.
24.
as.:
26.
27.
28.
29.
30.

I —

'I
II

j I I
I I I I I

I I I I I

.1 I I I I

I I I_ I I

I I I _I I

.1 I I I I

I
.1

I

I

I

1/
—

I

I

I

I
I

tORN t VOA-TTC



Acetone

Carbon disulfide
-

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

Styrene _________________

OBG Laboratones, lnc.an O'Bnen &Goreumited Company
8ox4942/1304 BuckleyRd. /Syracuse, NY 13221 /(315) 457-1494

37 271
Purqeable

Priority Pollutants

.JOBNO. 3068.016.517

1

' .'.:: ru

I __
LABORATORIES, INC.

CLiENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

'I
I
I
I!

I
I
I
1

1210 .

SAMPLENO. J0647 nATECOLLECTED 9—14-89 flATERECD. 9-18-89 DATEANALYZED 9-19-89
ppb ppb

Chlorontethana
a ao - .. I t-i 3-Cichloropropene <5

Bromomethane Tflchroroethno- j.
-

—

___________ Benzene___
Chioroethane s- Dibromocfltorornethano - - . - - -

— —-- S-,.' - t—t-.- '--
- Metflyienechlonde -

1,1-Dichioroethene
-

• .— —-' '!-".- --' — r-v rfl" 'r-__—.a —

I 1-Dithloroethane — ,- 2 Chloroethylvunyl ether <10—r-'.—--—c- r' '

- :Bromotorth: -

___________________________ 1,1 ,2,2-Tetrachloroethane-4- —cr---- Tetrachloroethene•
- .

:j ene ___-— —C .'rr-'-q--t—' -

- Chlorobenzene< - S ••
-- -__________________________ ______- — — —

__________________________________________ __________ Ethylbenzene

t-1,2-Ouchloroethene -

..,—

- Chloroform.

— — . 'Cr
- ti;1-Trfchloroethan&- .-. J:j

Carbon tetrachioride -
L2-Oichloropropane

Methodology: Federal Register—C CFR. Part 136, Octobet 26, 1984

Comments:

- - ys

— —'—•— I
—I

U

I
I
I
I
-I

<10.
-

<5.

(10.

. <5.

In!Authorizet

Date:
- October 10, 1989 - 19



�t:yi ' 37 272 1

Lab Name: ORG LABORATORtES • XNC.

Lab Code: Case go.: ______

Matrix: (soil/water) L3A1EQ

Sample cot/vol.: 5.0 (gJx.,m&.-
Level: (low/med) 1-o'.)

% Moisture: not dec. #00
Column: (pack/cap)

tORN t VOA—t'C 1./87 Rev. I-1

it
VOLAZ'IIZ ORGANI ANALXSIZ OAflltAnvz.aX tDflcaa C2IPOCNDS

Contact: 3ocZojS7 i

EPA

SliPtZ_10.'

_____ SAS No.: SDG No.:

r.a sample tZ: I
Lab File : T3/ ?t'

Number TICs found: 0- a
CAS NCGER

CNcZNT2AflCU UNITS:
(ug/t or tzg/Xg)

I

I CCtU2TO N?JW
F

sr. CONC..
I I

1.. I
2. I
3- I i i'• I5. I

6. I7- I

3. I I

9. I
-

I I

1.0.

Data Received: '2) I
Data Analyzed: / 9)S9

Citation Factor: I1o

____ I
I Q H

____ ___LI

____ __ I

____ ______I__

4'

I 1.1. Ij12. I I I

113. I I I

114. IIts. I

11.6- I
IIts.

I 20.
21.
22.
23.

i i
I I I• I

I I I I

I I I I

I I I I

I I F _I
I 24.
lag-.
I 26.

27.
I 23.
I 29.
I 30.

I I I I

I I i I

I I I I

I I I I
I I
I I I
I I I

i v
I__



I

37 273

Purqeable
Priority Pollutants

JOBNO
3068.016.517

:Tetrechiorethena .-
-

-
- .----

Toluene n-__fl_-—
ChiorobeAtene

Ethylbenzene
-- Jr P—tz- Cr''''',xyienet, -. '- --c

vWXi /4at4
October 10, 1989

Methodology: Federal Rogister—40 CFR, Part 136. October 26. 1984

Comments:

Acetone __________________

Carbon disuluide ________________

2-Sutanone

Vinyl acetate _________________

4-Methyl-2-pentanone _______________
2-Mexanone

Styrene __________________

I
I _____
I

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

121 4A

J0648 9—14—89 9—18—89 9—19—89SAMPLE NO. DATE COLLECTED SATE RECD. DATE ANALYZED _____________

ppb

I
I
I _________

1

1 ____________________
-I --Chlcroform'.•:c ?2-

-—
-: Ch1owmethane ,,: 2j t-1,3-Olchloropropene

Bromomethane

Vinyl chloride -- - :--;:
.——--. —.—-.

- — - •t—-;- .:"c- 'CC -
-Thchforoethene Til '... -j:'.

---- -U Benzene
-

- -- —' — — —— —'-—r—--w--—- -- - —--' -- '1
Chloroethane -L- -;

- —- - .--
1.1-Ouchloroethene

- i
--

— tlchloroethn - - 2 Chloroethylvunyi ether

t-1,2-Dichloroethene
.;—.E .fl!

1

t,2-Oichloroethane
- — --. - c-,v_I I t—Trtchloroethans- -

Carbon tetrachloride

1.1,2.2-Tetrachloroethane

1 1

-

i!99d1th100rnP!n&11-ic

I
I
I-

I
I

<5.

<10.

I
OBG Laboratories, InC., an O'Brien &Gre Limited Company
8ox4942/l3O4BuckleyRd./Syracuse, NY 13221 1(315)457-1494

Authoflzed:

Dale:

- - 21



.37274 I

Lab Name: CB(LLA$ORATCRtBS, INC.

1! EPA SAZWLz No.

contract:SC&,oi,S7 10L c

Lab code: case No.: _____
Matrix: (soil/water) UA7E.C

Sample wt/vol: 5.0 (q/tr)m-.
Level: (lcwmed) I..o(.a)

% Moisturs: not dec. #00

Column: (pack/cap)

FORM Z VOA—ttC t/7 Re':. I

VOtATnE ORGAZC ANAI$1SIS CAfl wj.
Vflnv.LZ ZDaIfl.S..D coc'omws

_____ SAS No.: ______ SOG No.:

Lah Sample W: _________
Lab File W: 3J3r)

1

I
I

Number TICs eound:

CS NVtG

Date Received: 07/i?) 29

Data Analyzed: /
Dilution Factor: L0

c0N1tUflON UNITS: I
(ug/t or _____

.1

I

I

I

I

.1 I I

I I I

tsr. couc. I
I

I—.

:i—
.1 I I

,I I I

,I I I

I I I

I I I
I

I I.
I I I

1.
2.
3.
4.

6.
7...
a.,9.

10.
11.
12.
13.
14.
2.5.
16-
17.
22.
23.
20.
21.
22.
23.
24.
25.
26.
27.
23.
29.
30.

I
I
I

IQI
II
•1

•1

.1

''I

.1 I

.1 I
I I
I I
I I

I I

.1

.1

I I

I I

I I

,1 I

I
i I

I I I

I I I

I I I

I I I
I I

I I I
—

I

I

I
I

I

I

I

I

I

I

I

I
I

I

I

I

I
I
I

I

I
i

I

I

I

I

I

I
I

I

I
I ' ..

a

I
I
I



I
I
.1 LAaORATORIES, INC.

37 275

Purqeable
Priority Pollutants

Chloroethane

1.1-Dichloroethene
- -—-- - —: _.—.._:t.s=
-;ta,crchloroethane.

t-1 ,2-Dichloroethene

- Chtorofornt

i.2-O'chloroethane
— - flr

tl;t-rdciiloroetttane-
— Carbon tetrachioride

-

-: BrosuodlchIorotnethanwj:,cQ

1

1 .2-Dichloropropane

Methodology: FederalRegister—40 CFR. Part 136, October26, 1984

Comments:

Acetone _________________

Carbon disulfide _________________

2-Butanone

Vinyl acetate

4-Methyl- 2-pentanone

2-Hexanone

S tyrene

Benzene

ppb

<5.

z-Trichtaroethene; t-.LLL
:rCDibromochloqomettiane - - --:-:

-—
- -i 1,1,2-Trichloroethane- tT-" - 't'

13.OLchlo9proper!e-L --:--'
2-Chioroethylvinyl ether <10.

— c.4rt .t n..CVT ___
1,1,2,2-Tetrachloroethane

I
I'

GW1 212

CLIENT U.S. ARMY CORPS OF ENGINEERS JOB NO. 3068.016.517

DESCRIPTION Richards-Gebaur Air Force Base - Water

I
ppb

SAMPLENO. J0649 DATECOLLECTED 9-14-89 DATEREC'D. 9-18-89 DATEANALYZED 9-19-89

--c--c=crrr— —r rrrvrr
Chcromethan:nCL-LCj%] t-1,3-Oichloropropene

1

I
I

________ Toluene

Tetracfl1oroethene - - - - - - - - -

_________ Ethylbenzene

-i

c rvcr'v-'n
Chlorobenzene

<10.

<5.

<10.

I
I
I
I
I
1

I-

<S.

.:_,1enes, 'r-. -'------: -- - -- '-aaba.

Authoflzed: 24(1/L( /eo,l
Dstc

OSG Laboratones. Inc., an O'Brien &Gere Limited Company
Box4942Il3O4BuckleyRd./Syracuse,NY 132211(315)457-1494 October 10, 1989

-2



EPA saipr..z o.
I (.jcc9

StG Ito.:

Sample vt/vol.:

CoLumn: (acic/cap)

CASNC?E

ta Sa1e t: __________

tab File : V3i32
Data Received: c7icIci
Data Anatyzed: ______
Dilution Factor:

I I I7. IJAjt&XjtJL) I 3l'O I ___________ ____12.________ I ___________________ I _____ I _________ I _________I ______________I ____I _______I___

I
I

I

I

I

I I I
I I
I I I
I I I
I I I
I I I
I I I
I I I I
I I I I
I I I

—

I

I I
I I I

.1 I I
.
I

•

___I'

I___

I 24— I I I I I
I 2.Z•. I I I

I 26- . ________________________ II 27. I

123.____________ I ___________________________ ________ ____________ _____129. _______I________________ _____ _______ ___J30._________ I ____________________ ______ -

FORM t VOA—flC L/57 Rev. I
- 21

jyr. U.

tab Name:

tab Code:

13vctanz ORGazIt ANaLZSIS DAfl we.itzx zati'rn' oonms
USC LABORATORIES. INC.

37 276-

!acrix: (sqjL/watar) I à1tL
Case Ira.: sas Ito.:

C&at.gact: 3a,S .cm.- &

cc (q/mL)ftlL.
Level.: (lcv/medJ Lpc,j

t Moiatra: rtot dec. )CO

MiSer flCs found: i
—
a Ntt'%fl0W UtCTS:

(uq/t or tzg/Zq) 'jIi..

I
I
I
I

IQI
'Hr

t. cuc.

I 4-

6..
I 7.

9-
I 10.In-

1.2.
11.2.

1.4.Its.
I 1.6..
lL7-
I 13.
I 1.9.
I 20.

21.
122. I

•tI

V



I .__',.' (r
'-l ' 37 277

I Methodology: Federal Register—40 CFR, Pan 131 October 2ft 1984

- Comments:

Purqeable
Priority Pollutants

-JOSNO.
3068.016.517

____ Ca..aac s4ta

Acetone

Carbon disulfide
2- Butanone

Vinyl acetate
4-Methyl- 2-pentanone
2-Hexanone

Styrene

<10.

<5.

<10.

I

October 10, 1989

- - 25

I-

I'

LAPATOmESi1.

CUEN1 U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

1213A

_____________ SATE RECD. flATE ANALYZED _____________SAMPLENO. J0650 DATECOLLECTED 9—14—89 9—18—89 9-19—89

ppb ppb

I
I,

I
1

rw. <5--Chioromethane -: :S t-1,3-D$chloropropene vr79
Bromomethane — Thctilorethene4

nyO;de :T2CYJT_:JBenzene
Chloroethane

ZDlbromochIoromethane - -
- : -. --

MethylQn ctth ride 11 2-Tncffloroethane —
1,1-Dichloroethene :?t%.ta.DlCfltOrOprOEefle ;--.C-
-t i 2-ChloroethyMnylother

t-1 2-Oichloroethene :,,!tOflitOflfl . - —
chloroform - —

-

2-Dichioroethane

—2 11 2 2-Tetrachloroethane
-•. -. . .-tv. '—"- -. —, 9
Tetrachioroethene

' ..J2ttThCh10t00th
Carbon tetrachionde

I
- _ ---- -: —c---

Bromodichtoromethang -

________ Toluene

1.2-Dichloropropane •

Ethylbenzene

1

I
I
I
•1

IH

OBG Laboratones, Inc.,an OBrten & Gem Limited Company
8ox4942Il3O4BuckleyRth/Syracuse, NY 13221/(315)457-1494

Authoflnt.

Darn.



tab Man: 08G LABORATORIES • INC.

tab Code: _______ as. Ma.: _____
Matrix: (sail/water) (.OA1LC

Sample vt/vat: 5.o (g/L)mL.
Level: (1cw/ed) Low
* Maistura: not dec. 100
Column: (;acic/cap) PAct.

I 1..
I 2.
I 3-
I 4.
I 5-

6.
I 7.
I S.____________
I 9.
I 1.0.

I

I 1.3.I1_____

Lah Sample It: _____________
Lab file ZD: 3139

Data Received: CR) cj I
Data Ana.Lyzed: ________
Dilution Factor: La

C0MCRAflON TjtlflS: I
(ug/t or tag/Kg) Wait..

I '1at I Zfl. CONC. I Q L

___
H

FORM I VOA—'flC L/7 Re':.

21

rCtt4
1!

VOLAflISE 0RGAZC ANaLYSIS DATA
lflflVEtZ IEtiwssaj cczwcuzws

37278 1
EPA SA�Wt.E

___ I 7' .C—
Cwatact:SC(&to/(c.S7 I

-J

_____ 533 Mc.: SDG Mo.:

NC.

—I

—I

Number TICs Cound: 0 - a
I

I I

ccxPCmwN32!

I
—

I

I
I

I I I

I I I
I I I I
I I I
I I I
I I I
I I I

.

I
I I I
I I I
I I I
I I I
I I I

I I

20.
21.
22.
23.
24.

26.
27.

29.
30.

I I I I
I I I— I I

I I I I

I I I I

I I I I I

I I I I I
I I I

I I I I I

I I I I I

I I I I

I I I I

I I I I

I I I I I

I I V -: I

I
I
I
1



I • i-.-•• ' ,.,, 37 279

I
CLIENT

U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION
Richards-Gebaur Air Force Base - Water

609

Purgeable
Priority PollUtants

3068.016.517
JOB NO. __________________

Benzene-, . v:'t"''?fl. -
- - -Oibroxnothloromethan-

_______ 1.1.2-TrTchloroethane-, - - --t,3aDIchIoropropene.:.
'
t-1 .2-DIchIoroethene

- -- '—-r -- 'rr'rc.tr-
D!9!!n

-•--'t-----'— -.

Carbon tetrachloride

I - 0r0mett —

1,2-Olchloropropane

I- Methodology: Federai Aegister—40 CFR, Part 136, October 26, 1984

Comments:

Acetone

Carbon disulfide _________________

2-Butanone

Vinyl acetate

4-Methyl- 2-pentanone

2-Hexanone

Styrene _________________

'I
I
I

OBG Laboratona Inc.. an OBrien & Gere Umited Company
8ox4942/ 1304 Buckley Rd./Syracuse, NV 13221 / (315)457-1494

Authoflied! Z7&,2z/ Li
n.M. October 10, 1989

9—14—89 9—18—89 9—19-89

I -

SAMPLE NO. J0686
DATE COLLECTED _____________DATE RECO. DATE ANALYZED _____________

ppb ppb

Bromomethane

Vinyl chloride

Chloroethane

.chorometftane::c21i t-1,3-D'coropropene <5.

I
I
I
I
I

-. Methyiene chloride-

1,1-Dlchloroethene

- 1;t-Dlctiloroethane -: -

Chiorotornr J r
1,2-DIch loroethane

2-Chloroethylvlnyl ether <10.

ttt-Trlchlorethana

1,1,2,2-Tetrachloroethane

Toluene

,Tàtracflloroethene -- a---- -

——1
—*..—-1

'C1'ilorobeflzefle- :--

_______ EthylbenzenePSI
- -

<10.I
I
I
I

<5.

<10.

<5.



*%_I'' C• 37 280 I

Lab Mama: aBc LABORATORIES. INC.

Lab Coda: Case Mc.: _____
Matrix: (soil/vatar) (AA1EC

Sample ut/vol.: 5.0 (g/z.)mL
Level.: (low/med) 1-o.J
% Moisture: riot dec. 100
Column: (pack/cap)

tab Sample 1n: _____________ I
tab Vile rz: _____________
Oats Received: O7hJ' 329 1
Data Analyzed: _______

FORM VOA—flC 1/87 Re':. I

I.E
VOL&TXLZ CRGAflcZ ANALYSIS Dan si..'"S

v t.aZ W'ps.t.u cwwccuos
EPA SALz NO. J

I _l
Coptnct:&A&cI/.,97 UC 'ci7co

_____ US Mc.: SOG Mc.:

Number flcs found: 0 - a
CAS NV
2..,2.

Dilution Vactor: l.o

CONC1ttAfl0N UNITS
(uq/t. or tag/Kg) U14L

3-

cozcouuo uaw

I 4.
5.
6.
7.
a-

tsr. cc&c.

I
I
I I

I I

I I I
I I I I

I I I
I I I

______ I
____ ____

1

I I
______ ______________ ____ ______I__
_________ ____________________ ______ _________ I ____ I

I 9. . ___________________________ ________ ____________ _____
I1..0._________ I ____________________ I _____ I _________ ___
(2.2... __________ I _______________________ ______ __________ i ____IL I_________ ___I I F

1.3._________ I ___________________ I _____ I _________ ___ I114. I ________________ I ____I _______I ___IIts. i ___I I I
16- I ______________I 1.. I __

12.7- I________________ ____ _______ ___Its. I_______________ ____i _______ ___I1 I I___ _____I__(20. _______I ________________I _____I_______ ___In. I ________________I ____I_______ ___laze I ________________I____ _______ ___23. I __________________ _____ ________ ___J24.________ ___________________ _____ _________ ___
I 26. _____I 27. ____I 25. __________________________ _______ ____________ _____I 29.

'I

30.
I—

I
I
I'

I
I
I

.1

I I

I I

j I

I I

I I

I I

i
I

I

I

i
I

I I
—

.1



I. r:'r-2

LABORATORIES, INC.

37 281
Purgeable

Priority PolFutants

CLIENT U.S. ARMY CORPS OF ENGINEERS .iOBNO. 3068.016.517

oEscRwnoNRichards.Gebaur Air Force Base - Water

SAMPLE NO. J0687 SATE COLLECTED 9-14-89 DATE RECD. 9-18-89 flATE ANALYZED 9-19-89

ppb ppb

Chioromethane j .fCa,jJ 1-1 3-Duchloropropene <5

Bromornethane ___ tncrnornerneneTTi
Vinyl chloride

- -- V -t -
-

'-. .i Oenzene
- -.- rr .-'rr.I"'W.- ...—.-—

Chioroethane -;Dlbromoàhloromethane-l
-
- — — - - - -; -—. rrc- rrr - - - -'

Methytenethionde-__— 11 2-Trichloroethane

1 1-Qichloroethene Dichiwopropent _____ •____ ______________-— -rw---r - —.,— - .-fl.r- y
rJ 2-ChloroethyMnyl ether <10.

fri 2-Dichloroethene Bromoform -. -. <S.- S—-—-— - -.
- - —"

i,2-Dlchloroethane

1.1.z2-Tetrachloroethane
.

Ieträchloroethene -- :. -
—v-..?_ - -r, - --.'r—F—

tjj-ThcNoroethane - :--jLi:
Carbon tetrachlorade

-
BromodIchtorornethane .— -

-

'.

'I Methodology: Federal Reqister—40 CFR. Part 136, October 26, 1984

Comments:

Acetone

Carbon disulfide
2-Sutanone _________________

Vinyl acetate -

4-Methyl-2-pentanone ________________
2-flexánone _________________

Styrene _________________

I-
I

OBG Laboratofles. Inc., an Otnen & Gem Limited Company
8ox4942/lSO4SuckIeyRd./Syractzse, NV 13221/(315)467-1494 Dat.: October 10, 1989

- - 29

— —-

1207

I

1'

I
I
I
I
I
I
II 1 .2-Dichloroproparie

ct 1-L
fllorobànzene---

Ethylbenzene

p
—----zi

_______

<10.

<5.I
t
I
I-

I

<10.



1 e I
.-2

Lab Mama:

tab Coda:

Matrix: (so il/water) U3A7E.C.

Sample vt/va].: _______

Level: (low/mad) J-O-
% Moisture: not dec. #00

Column: (pack/cap) _____ Dilution Factor: I.o

tORN t VOA—tIC 1./37 Re': - 1
C'-.
Ca

37282 I
12 EPA SAZIPLZ uc.

VOLAflIZ ORGMC ANALYSIS DAfl ---- s _______________rnnvEIx wn'rI?Iza coxoaircs I
—

OBG LABORATORIES. INC. Contract:
6

______ SOC No.:
1•,

_____ ta Sample ID: ____________

Case Na.: SAS ito.:

5.0 (gJ'=L)mL. Lab Pile ID: — /

PAct

Data Received: 0?? Ej 19

Data Analyzed: /' ?

Number TCs found: 0 - a

CAS NWSER

c0NZi1'AflCN WITS:
(ug/t or cq/Zq) Lttok

I I
I I

zs'r. ccuc..

i
I I I

I I I
I i i .

I I I

I I—______________________ I

I I I

I I I

I I I

I I I

I I I

I I I

I —

I
I

1Q11

___La

JI

2..
2.
3..
4.
5-,
6..
7.
a.
9.

10.
11.
12.
2.3.
14.,15.
16.
2.7.
23.
19.
20.
21.
22.
23.
24.

26.
27.
23.
29.
30.

i I I
I I I I

I I I I

I I I I I

I I• I I

I I I I

I — I I I

I I I I

I I I I I

I I I I I

I . I I I I

I I I
I I I I

I I I I

I I I I I

I I I I I

I I
—

i I

I
I
I
I



I , 37 283

— — —— — a
I
I

CLIENT U.S. ARMY CORPS OF ENGINEERS

1209

I Chioroethane
C-

- Methyleneclgd__

.—— — —-.,-- 1

Brornotorm T. —. :•.- -: -<ST.- . —..--—

-w

ChIorobtháeie - 7- -
-— .

_______ Ethylberizene
- — .

______ -. -- - — - -1 -.- --J-.-a-..- -

I Vinyl acetate

I
2-Rexanonc

S tyrene

I

DESCRIPTION Richards-Gebaur Air Force Base - Water

Purgeable
Priority PolFutants

_______JOBNO. 3068.016.517

I
I -

SAMPLENO. J0688 DAIECOLLECTED 9-14-89 DATERECO. 9.1889 DATEANALYZED 9-19-89

ppb

Vinyl chloride-

_c92ia9e-1 T.Th:iiJda: ti t- 3-Dichloropropene <5
I

Bromomethane ____________ _____ JcJ_
Benzene— _,,...T.vr, — jL.J_':ns°r&_____

- LEtP!ESP2L-L.
TT7TJ 2-Chioroethylvinyl ether <10.' 1,1-Dichloroethene- rc—'r- -

- 1,1-Cichloroethan, --

i-i ,2-Dichloroethene

I! _______I
I

Carbon tetrachioride

Chlorolorm- - —: - : 11 22 Tetrachloroethane
- :,-n.rr-..—--',�v—-

1.2-Dichioroethane -- -Totrachioroethene- - - - -—
it1-Tnchtoroethane _________ _____ Toluene

•BrbrnodicliloromethanwT __i
I .2-Dictlloropropane

I
I Methodology: Federal Register—40 CFR, Part 136, October26. 1984

- Comments:

Acetone
-

<10.

Carbon disulfide <S.

2-Butanone <10.

4-Methyl- 2-pentanone

<5.

I -

.

-

-

080 Laboratones. Inc., an O'Bnen & Gem LimitedCompany
8ox4942/l3O4BuckIeyRd./Syracusa, NY 13221/(315) 457-1494

II

Authorized:

Date: October 10, 1989

- . 31



37 254
EPA santz 1(0.

VOtAflIZ 0RGAZC ANALYSIS DAfl -n i. L _______________lflnvta2 Ztn. tZG0UBDS I
-

Lab gaas: aBC lABORATORIES, INC. Catact: 5o(&,c)4,S7 i
II

tab Coda: case No.: SAS No.: SaG No.:

iatrjx: (soiL/Watar)U�AThC r.a sample w:
U

sample wt/vol: 5.0 (q/mL)fl1L La File ZC: .t LJ
Level: (low/med.) i-o'-) Data Received: 071!? I

% Moisture: not dec. ICC Data Ana.Lytad: ai I !9 I

column: (pack/cap) fAct Dilation Factor: I.o

a COUCEttATICN 32IITS: 1
Number flcs found: 0 (uq/t at tzg/xq) 1itoJL.

I I
— I I I

I CAS NB CZ'W0CNC 0A3Z I - fl I EST. CCNC. j Q

I I I

12... I I ____I I __
12. I ______________I ____I ______I __13- I _______________ I ____ I _______ I __________I _______________ ____I _______I ___I

________I ___________________ _____ I _________
(6.. I ______________ ____I ______ I __
I— ________ I ___________________ _____ I _________ I ___ IIS. I ______________ ____I ______I __19• I _____________I ____I ______IIto. I __________________I _____I ________I ___IIn- I _____________ ____I ______I __IIn. I__________ I I I!
I2..3_ _________ I ___________________ I ______ I _________ I ___ I:
114. I __________________I _____I ________I ___
ItS. I I I I__
116- I ________________I ____I _______I ___I
12.7- I I I _______I ___Ilit. I _______________I ____I _______II1 I I___ ____I
120. _______I ________________I ____I _______I ___
Ill.. __________ I ________________________ _______ I ___________ I ____
122. I ______________I ____I
123. _____________ I _____________________________ I ________ I _____________ I _____I

114. I ___________________I _____I _________I ___I
l2..s_ __________ I ________________________ I _______ I ___________ I ____I

126.
I27. _____________ I _____________________________ I ________ I _____________ I _____I

23. I ___________________I _____I _________I ___I-'—
129. _____________ _____________________________ I ________ I _____________ I _____ I

130. __________ I _______________________ I ______ I __________ I ____I

I ___________________ I ________________________________ _________
—

I ______

FORM t VOA—TiC L/7 Re': -
-

321



I
I ____ __I LABORATOR INC.

-- CLIENT

I DESCRIPTION _______

604

37 285

II

I
I
'I

I

Oibromachloromethane -

1,1,2-Trichoroethane

—

-
c-t,ZDichloropropent -

2-CroethyMnyiether<10.
Y,Bromofórm.':<

-Tbtrachloroethene - - -
sw_s —

iSSJs. Toluene
V'Chiorobeniene . ''' :- -

Bromadichloromethane___—
-— j Ethylbenzene

Methodology: Federal Register—40 CFR, Part 136, October 26, 1984

Comments:

Acetone
Carbon disulfide
2- Butanone

Vinyl acetate
4-Methyl- 2-pentanone
2-Hexanone

Styrene

A..tha.1n4.
OBG Laboratories, Inc., an O'Brien &Gere Limited Company October 10, 1989
Box4942/1304 Buckley Ad. /Syracuse, NY 13221 / (315)457-1494 Dat.:_____________________

Purqeable
Priority Pollutants

ARMY CORPS OF ENGINEERS
JOB NO.

3068.016.517

-Richards-Gebaur Air Force Base - Water -

_____________ 9—15—89 9—18—89 9—19—89

I SAMPLE NO. JO689 DATE COLLECTED flATE RECD. DATE ANALYZED _____________

ppb ppb

Ctoromethana :i<' it-13-Dffloropropene _______
Bromomethane trichloroethene,

-
. - -—, —-------- —-- —

Vny chloride.,
Chloroethane

Methylene ctilonde-

1,1-Dichioroethene

Benzene
j
I
I
I
I:

'I

-C

1;i-Olthloroethana ,1

t-1 ,2-Oichloroethene
- ,.uTh - - r. -, -"T'", '"

Chloroform- -
t2-Ouchloroethane

—
1

Carbon tetrachloride

1,1,2.2-Tetrachloroethane

1 ,2-Oichloropropane

- T' 1

'I

Xylenes- -. "' -, -
- - -.-'a''"-

<10.

<S.

<10.

j

'I
I
I

r-I.U'-



.-.—&— U..—

tab Name: 080 LABORATORIES. INC.

Lab Code: Can No.:

Matrix: (soil/water)U3A1EC.

SE

Sample wt/vcl: 5.0 (g/L) 111L
Level: (low/med) i-o-)

% Moisture: not dec. ICC

Column: (pack/cap)

VOLAflIZ ORGAfl ARU.LYSIS DAfl
inzxvr.r tDflcnn.u cOZWOCNS

37286 1
EPA SAZGLZ

ccutzact:30(cZoi&'S7 j______
SAS No.: SOG No.:

NC.

vi

tah Sample ID:

Lab File ID: '\' i-'
Data Received: c) 'J I'
Data Analyzed: ________
Dilution Factor:

uumber ttCs found: 0-
CAS NUGfl

cONCT2flICN IWflS:
(uq/t or zq/1Cq)LL1a)L..

CCZCCND N1IE

I
RI' Zn. CtNc_

I —

1.,
2.
3-
4.
5.
6.
7..
a..9-

10.
11.
12.
13.
14.
15.
16.
17.
12.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I

I I

I
I - I
I I
I I
I I

I I I

I I I
I I I

I I I

I I I

I I

I I I

I I I I

I I I

I I I

I I I
I I

I I

I I I
I I I I

I I I I

I I I

I I I I

I I I I

I Q I

___[I

H__Li

I__

I _____________I I
I I I I

I I I I

I i i I

I

FORM t VOA-flC

I
L/7 Re':



I "! . 37 287

I

1,i-Oichloroethane

t-1 ,2-Duchloroetherie
- 'cwrrr*,.,__ — ,-

-
Chloroform-

1,2-Dichioroethane- - — 't''Vk:c;- -. .1;t,1-Trichloroethane :j-r. ______
Carbon tetrachioride

rp - -- -
- - Bromadichlorornethan& _____

1 .2-Duchloropropane

Methodology: Federal Register—40 CFR, Past 138. October 26, 1984

Comments

Acetone
Carbon disulfide ________________

2-Sutanonè _________________

Vinyl acetate _________________

4-Methyl-2-pentanone ________________

2-Hexanone

Styrene

I
I
I

OBG Laboratories, Inc., an OSnen &Gere Limited Company
8ox4942/1304 Buckley Ad./Syracuse, NV 13221 /(315) 457-1494

Authefliet '7XhJ1Li,q:izf
October 10, 1989n-,-

- a.

1 __

I
/ LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water
606

Purgeable
Priority PollUtants

-IOSNO. 3068.016.517

ft SAMPLENO. JO690 DATECOLLEC1ED 9-15-89 flATERECO. 9-18-89 DATEANALYZED 9-19-89

ppb ppb

Chloromethane IT XtO._-j-. t-1,3-Oichloropropene rCr
Bromomethane - Triàhiometnene -: -: :- -''. j-'' '
VinxLEhI2r_s -:LHJ.c -I-t-,i Benzene
Chloroethane -- r
Methylene chionde _ I 12-Trichloroethane - -
1.i-DhIoroethene chropen

I
I
I
I
I;

I

<5.

tii1
____ -

________ 2-Chloroethylvinyl ether <10.

1,1,2,2-Tetrachloroethane-
-. ——S --_--_

- Tetrachloroethene - -:

______ Toluene

- ---[- —: -it'Chforobenzene - -

--——---.,' -'V

I
II

Is

<10.

<S.

<10.

I



t

Lab Name: aBC LABORATORIES, INC.

tab Code: Case No.:

Matrix: (soil/water) U�A1EZ

Sample vt/vol.: 5.o (q/mL)mL
ravel: (low/zed) i..oc)

Moisture: not dec. SOC

Column: (pack/cap)

Number TtCs found: 0 - a

Lab Sample XE: J*O'
Lab Vile ID:

Data Received: Q7)iY 319

Data Analyzed: ________
Diltztion Factor: I o

ON1tBAfl0N UNITS:
(uqJt or tzg/1Cq)LLtz4L

I
I

VOLATII2 CRCANI ANALYSIS OAfl ?t
TAnvt.2 XDairssj. ?WOCNDS

37288 1
EPA sazwr. tic.

I J?Th( %- —
Contact:5fl&,QJ(oSf7 I_______
SAS Ito.: SOG No.:

HI
—i

I
I

CAS NUIGER cowcuwo uaic at
1..
2.
3-
4.
5-.
6..
7.
8.
9..

10.
1.1.
12.
13.
14..
15.
16.
17.
23.
19.
20.
21.
22.
23.
24.
25.

I I

EST. CONC. I Q I,

______ __LI

_______ ii
_________ I ___ I
__________ I ____ I
_________ ____ I

H

I i I

I I I
I I I I

I I I

I I I

I I I

I I I

I I I I

I I I

I I I

I I

I I I

I I I

I I I

I I I— I
I . I I I

I I
I I
I I I

I I I

I I I

I I I

I I I I

I I I I
I I I

I I I I I

I I I I I

I I I I

I I I I

I I
—

I I

I 26.
I 27.

28.
29.
30.

FORM t VOA-'flC

'1

LI

L/7 Rev.1



I

CliENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Watet

37 289

Toluene

Chhrábenzene -: - ----- c'----- -:

I Methodology: Federai Reguster—40 CFR, Part 138, October 28, 1984

Comments:

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl-2-pentanone

2-Hexanone

Styrrene

An*hn.4...4' _/(
OBG Laboratones. Inc., an OGden &Gere Limited Company
8ox4942/l3O4BuckIeyAd./Syracuse, NY 13221 / (315)457-1494 Date: October 10, 1989

I __U
———
LABORATOR

CMW4

Purgeable
Priority PollUtants

-'OSNO. 3068.016.517

ppb

I
I
I
I
I
It

I
'I

ppb

SAMPLE NO. JO691 DATE COLLECTED 9-19-89 DATE REC'D. 91889 DATE ANALYZED 9-20-89

,-.-.- — .LC1OL.,..J t-1 3-Dichloropropene <5

Bromomethane -Thchtoroethene-- — - . -

- - -: -— -r — - -I
-

Vinyl chlortde - — - -i Benzene— — -— .— r.5',7'—.—. — ——,— —,——-— —. -—.—,-— —'-

Chioroethane Oibrornochiorornothane- - -
-- . -______ _____ - - - -- - -

Methytenechlonde — — _J LiE9wetfl.a_ - —- -
1,1-Dichioroethene __________ &t3_0icflIOropropene.. - - -. -

- Tn P'1"fl"fl - — — - —

1;t-Dichloroèthana__:.-;:;v.; -:'-;.j 2-Chloroethylvinyl ether <10.
-

---Bromoform -.-_ -
Th. -C5

______________________ __________ _________ ____________ — —

11,22-Tetrachloroethane
-, .,—.—w'- -.-- —-—-'.r'r'r,--'—-'- — -- ' '1

- Tetracidoicethena-' - - - - - -
________________________________ ________________t__•••____•___•_.._• .1 r_.n. ._._. ;-. I-

t-1 ,2-Oichloroethene
—I

-Chloroform-; -:- 7Y:-.:--
1,2-Dichioroethane

1-Trtc?loroetttane ______________ _______
Carbon tetrachioride- 'T' -,r -'-:-

- Brornodlchloromethane: _— tii--L. -ST ----
1,2-Cichioropropane _______________________

—j

Ethylbenzene
- —t ' .r--- '—-

- Xlenes :- - ' - .h-Y - - - -
C

<10.

<5.

<10.

.
I
I
I
I
I
I
I

-a



37 290
EPA sarz uc.C J

Lab tfame: _____________________

tab c4a: case Nca _____
tfaix: (sqiL/ntar) L3P7tC
Sanp.La wt/7o1: fl (g/nt) ftlL_
Lava!.: (Law/mad) Lcti
t ccistra: ct dec. iCC
colun: Cpacic/cap)

LI —Mtx2ber tIcs autd: 1 -

12
VCLAZZ oD.CAz AzansIs

CC2WCCNDS I

OSC LABORA1tRIES, INC. Cat.act: X±r O-, J 0(6?!

_____ sas fo.: ______ sta zic.: ______

_____ tah Samle I: JO'rQ /

______ ___ tab File ID: ______
_____ Data Received: c) P

_____ Data Analytad:

Dilztiaa Factor: 0

=Ur=CE UNITS
(uq/t ar iaq/Zq)(vo

1.
2.
3-

I I I I

CLS I I t.
I I I

cNC- Q
I

1LA )kLxt) I lfl.'73 -1-J

1

U

____ I'
:1

I
I
I

___
I

___ 1

•1

(1fiZ.&fl.u I i'Oj I

4. I
- (JJcJc.J

5-
6.. I I

7. I

a- I
9-

La- I

LI- I i_______
LZ. I_________ i I__
Li. I__________14.______ I

1.5. I

'.5— I

1.7 I I I

1.3. I
19. I_________
21. I

22. I I I I__
23- I____________
24.. I

25. I I__
26..
27. I

28.
29.

I ,I'
—

I I

tORN t VOA—flC

I
/a7 Rev.



I

I
1

I
ii
I

I
I Methodology: Federal Reg'ster—40 CFR, Pan iae. October 2 1984

Comments:

Acetone

Carbon disulfide

2- Butanone
-

Vinyl acetate

4-?4ethyl-2-pentanone

1 Styrene

<10.

CS.

37 291

zt4JE Ps-s
October 10, 1989

- - 39

I _____
I LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

I DESCRIPTION Richards-Gebaur Air Force Base - Water

616

Purgeable
Priority PolFutants

JOSNO. 3068.016.517

SAMPLE NO. J0692 DATE COLLECTED 9-15-89 RATE RECD. 9-18-89 DATE ANALYZED 9-20-89
ppb ppb-

Cblàromitharó_1ICTt1CZ2tGJ1i11J t-1.3-Ouchtoropropene <5.rn
Bromometharie____ .. J— r—v'--'r -rr--t-- rr'cri
Vinyl chlonde ______________________- J Benzene
Chloroethane - Dlbrosncctfloromethane—______ - _____

Methylsnechloe L�SJi12-Tnchloroethane - ——

1 • 1 -Dichlorcethene ______ _____SZL*J9P.EPE!.jsL-.._'!e-r --:.i
1.lDlchIoroethanet - __________ Q; jJ 2-Chioroethylvunyl ether <10.— _________ — r''-e - -'- -rr'=—- —-.- -n
t-12-Olchloroethene_____________ _____ ______ Bronioform—--L:.
Chlorciocrri - 1- 1.122-Tetrachloroethane——-%'.-----.-,- —asaSS i--—-!-:r"--'r-t2-Duchloroethane Tätrach1oroethena---,---
t,il-Thchloroethane ___
Carbon tetrachloriderr-r
1 2-Dichloropropane

•

11 Toluene
- - —

-I- thIorobenzene_
Ethylbenzene

ylenes-

I-
<10.

I

I
OBG Laboratones, Inc. an OBnen & GeS Limited Company
Box4942/1304 Buckley Rd/Syracuse, MV 13221 / (315)457-1494

1

Authorized:

Oats:



•.fa

Lab Name: OBG LABORATORIES. INC.

Lab Cøde: _______ Case No.:

Matrix: (scil/Watar) C*A1EZ

Sample vt/voL: 5.o (q/L)mL.
Level.: (low/med) 1-C'-)

% Moisture: not dec. #00
Column: (pack/cap) PAct

37 292

I
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I
''

SE
VOLATILE 0RGA24I AN.ALZSIS Dan —n

l'flTIVELX WViwass. O2GOCNOS

EPA SAXPLE

I
NO.g
—I.
Li1

SAS No.: SOG No.:

ra sample tZ: I
tab File ID:

Number TICs found: 0 - a

Data Received: J29 I
Data Analyzed: _____
Di.ttation Factor: Lo

CDN1ttXrICN UNITS:
(uq/t or iag/Xq) LUck—

0Z4CCND fliW zrr. c:ucICAS
I 1..

2.
I 3..
I 4..
I S..

6..
I 7.

a.
I 9-

ILL-In.,Ill.
14.

IL!..
I 16-
j17-Its..

19.
I 20.,(21.
:22.,I 23.

2.4.
(25-j
I 26.
I 27.
I 28.
I 29.
I

30.

I I .1
I I I I

I I I.I I I I

p I I

I I

{I

I I
I I

I I

I

I I I

I I I— I
I i
I I I

I I

I I

I I I

I I I

I I I

I I I I

I I I I

. I I I

I I I

I I I
I I —

I I I

I ii
I Q IS

I__
II

to RN I VOA-.TC 1./87 Re':.
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Methodology: Federal Aegister—40 CFR. Past 136. October 26. 1984

Cømmsnts

Acetone

Carbon disulfide

2- Butanone

Vinyl acetate

4-Methyl- 2-pentanone

2-Mexanone

Styrene

<10.

<5.

<10.

I

$1

I
I

A..thnflz.d:,. October 10, 1989

".:: '''

I a

___

I
— —--

CLIENT U.S

DESCRIPTTON —

ARMY CORPS OF ENGINEERS

I Richards-Gebaur Air Force Base - Water

TR#1

37 293

Purgeable
Priority Pollutants

.IOBNO. 3068.016.517

SAMPLENO. JO693 DATECOLLECTED 91589 DATEREC'D. 9-18-89 DATEANALYZED 9-20-89

ppb ppb

I
I
11

I
I
I

— . -..rW"9T'7...'.
Cfllommethano,, ,-... 1] t-i 3-Dichloropropene <S

Bromomethane
..tfl&,tL .-" -,r'

-. rzc-;-
'Vinyl chiorids -,-ijJ Benzene
Chloroethane - Dibromocflloromethan - - — 'Tj- —

MeyIentchIondt - -. - <5. .] ii 2-Truchioroethane--
1 1 Dichloroethene o-V3-Drchloropropene ,

1,1-Oichioroethane — --_L1. 2 Chloroethylvunyl ether <10
-.. - - - -' - - - '--- -

t-1,2-Oichloroethene 2 Bzomcfor,& -- .- - ' --C1ror Ls
1,2-Dichloroethane

7 112 2-Tetrachioroethane

Tetracfltoroethenez- L -- - — - - - -- - -- -

- n'r
1 1t-Tdth oroethane -.tjt'--.- 2rT -

Xjj Toluene
Carbon tetrachloride

rrr,w,-,---, "-. -.r
Qllarcbenzenw

- - - -.'-s ',.- .-
"Sfl"t'

4 -'cfl L. .r,t-a.
Bromodichtaromethans -i—2LiLmJ!

-
1,2-Dichloropropane .,

-4'fln-.1] Ethylbenzene
'-'-—r-=7'--tc r'—r r-- '"Vr—r--

,- - lte!1es rrr.- -'- —' 9

I
1

I
'I

OSG Laboratories. Inc.. an O'Brien &Gere Limited Company
8ox4942/l3O4BuckIeyRd./Syracuse, NV 13221/(315) 457-1494 - - - 41



37 294
EPA SAIWLZ 210.

VQtaflI.E_ORGAZC MlaLYsIs -nwr _______________'flh1'flnv.z tCflcn.&jj conromms I

tab Name: ORG LABORATORIES. INC
JCLn9 3

tab Code: Can Ma.: SAS lie.: ______ SDG Mc.: ______
Matrix: (soil/watar)&)AIEC. LaJa Sample ID: __________
sample vt/vat: 6.0 (q/L)mL tab ?jla ED: rV C'
ravel.: (1cw/ed) LC,w Data Received: 07))?') 2<9

I Maistuza: not dec. #00 Data Analyzed: ________
Column: (pacic/cap) Dilution Factor: I, 0

a C0MltWVIO2i UNITS
Number TICs found: 0 - (uq/t or tig/Ig) Ltlo)L.

I I I I II CM NGfl I COXCOUND N2C I RT I £ST. CCUC. I Q
I I I I

I 1... I I I______ __12. ________ I___________________ _____ I _________ ___13- I ___________________I_____I _________ I_________I ______________I ____I ______I __IIs. I _____________I ____I ______I__16. I I ____I ______I __7. I I I ______I IIS- I ______________I ____I______ __19- I ______________I____ I ______I __IIto. I ________________I ____I _______IIn- I I I I__I112. I_________ ___ ____i I113. I I i i__114'. I _______________I ____I _______I___115. I I I I I
11.6._________ I ___________________ I ______ I. I ___ Iii.?'.___________ I ________________________ i _______ ___________ I ____ I,
11.8.__________ I ______________________ I ______ I __________ I ____ II1 I I___ ____I I
120. ________I __________________I _____I ________I ___IIZi..__________ I _______________________ I _______ __________ i ____122. I _______________I ____I _______I___23. ________________ _____i _______ ___124. I __________________I _____I ________I ___I:25. ___i____126. I ________________I _____i _______i___127. I ________________I _____I _______I___
I23. ________I ___________________I _____I _________I___
129. __________ I _______________________ I _______ I __________ I ____
130. _________I ___________________I______ I _________I ___I
I ______________ I ____________ _______ ___________ ____

FORN I VOA—flC L/37 Re':.
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I SAMPLENO. J0694 DATECOLLECTED 91S'9 nATEREC'D. 91889 DAtEANALYZED ____________

-. -a
t-1.3-Oichloropropene

Bromomethane
- '-r"' - tC7 eifla,c..n_r trL.&,r.1
Vinyl chloride - --- .—t-X,-. 5-:- I :J Benzene

ppb

<S.

-7hchloroethene c'- .1iL ''.?-n:
Chloroethane _______•pbromoSoeomethane.-.rv ..SLJJ—

Methyiene nde
—

— <5...... j ii 2-Trichioroethane- -r7-
1.1-Dichioroethene c-1Z-OichIoiopropene.;-.:,, -
T;1_Dchoroetftan;t'C:V. IX:,j 2-Chloroethylvunyl ether <10.

S;1LT ii
- - -: . -1,2-Dichloroetüne TetrachIoroetflena -- - -: .———--—---.--a—.a4.t..LC..-

-a-—

:

I Methodology: Federal Register—40 CFR. Part 136. October 26 1984

Comments:

Acetone _________________

Carbon disulfide ________________

2-Butanone

Vinyl acetate

4-Methyl- 2-pentanone

2-Hexanone

Styrene

I
I
1

OBG Laboratones, Inc., an O'Brien & Gore Limited Company
Box4942/ 1304 Buckley Rd./Syracuse, NV 13221 /(315) 457-1494

Anthnflnd. 7t041111
,. October 10, 1989 ____ At___- 9'

I __ _

I

LABORAToRflUMc.

CLIENT U.S. ARMY CORPS OF ENGINEERS _______
DESCRIPTION Richards-Gebaur Air Force Base - Water

GW1211

Purgeable
Priority PolFutants

JOONO. 3068.016.517

ppb

I,

I
I
I
I
I

t-1,2-Dichloroethene ________ --Bromotornt-1 :-TcT-T -

1 .2-Dichloropropane

-- Toluene

Carbon tetrachloride - CfllcroDeñzene '- -

Ethylbenzene7r---
__________ r. - . -

I
I
I
I

<10.

<5.

<10.

<S.
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- ZPAS.A2Wt2N0.

Lab Name: OBG LABORATORIES. INC.

Lab Code: Case Na.:

Matrix: (soil/water) U3A7ZC

Sample we/vat: 5.0 (qJ.r)mL-
Level: (taw/med) L0c4)

% Moisture: not dec. ICC
Column: (pack/cap) fAct

FCRI't t VOA-'C L/37 Re':

VOLATZ ORGAZC ANLZSIS Dan -n- 1-
1TATIVELX IDtinr

Cappct:30(°Zo)S7 I

SAS No.: SOG No.:

tab Sample ID: _________

1

tab File ID: _______ I

Number tIcs Cound: 0 - a

Oats Received: CM A

Data Analyzed: /2Q
Dilntion Factor: l.o

UCflVflAtICN UNITS:
(lag/I. or tag/Kg) LUok...

1.
2.
2.
4.
S.
6.
7.
a-

'1

I

j
j
I

.1

I -
I -

.1

.1

-I

I

I
I

SNUSE I
I

I
I

EST.CCNC.!
I

I

Q I

I

I

I I I

I I I

I I I

I I I

I — I I

I • i

9. I I I i I

110. IIn- I I I I__IlIz. I I I I I

113. I I I i i
114. I IIls. I I I I I
I16. I-J17._______ Ilit._______lie._____ I

lao.
121..
122.
I

123.
24.las-____

126.
127.
Its.________
129.
130.

III
-

I
..

I I i

'I
—I

SI

—I

SI

SI

I
I
I

I.

SI

SI

SI

SI

SI

SI

_l —

Th,



— --.. ---.doromenw:
1 .2-Dichloropropane

Purqeable
Priority Pollutants

-JOONO. 3068.016.517

- - -—-----
Xytenet — .f _: —.-.- - .—

I
Methodology: Federal Register—40 CFR, Part 136. October 26, 1964

Comm.nts

Acetone

Carbon disulfide

2-Butanone

Vinyl acetate

4-Methyl- 2-pentanone

2-Hexanone

Styrene

56.
<7.

<13.

<7.

- 45

I

I = = - —

37 297

I
CLIENT U.S. ARMY CORPS OF ENGINEERS

I DESCRIPTION Richards-Gebaur Air Force Base - Soil
S1OS1

SAMPLENO. J0694 DATECOLLECTED 9589 nATEREC'D. 9—18—89 DATEANALYZED 9—21—89

I

I

I

I

I

I

I

tr/a.t-r.%. ;2r;c '.tacj
Chlommethane-J--" t-13-Dichloropropene <7.

.:-' - - - - - -
Bromomethane trfcbForoetftenet
Vinyl chlonde - ,] Benzene

- - 'V'••. - ._ • -—
Chioroethane , .Dlbiomochtoromethant ,---,rf ..-;- -
Methyj!necfllonde

-
11 2-Trichloroethane

1.1-Dichloroethene 4SDithIoropiopener
L',..1 2 Chloroethylvinyl ether <13

t-1 2-Dichloroethene ... Brornotorm- 1
-

',. c C. -
J..—--.— — —-— --—--- —- cft] 1.1,2.2-Tetrachloroethane

2 Duchloroethane Tettachloroethene -

1tt-TrIcflIoroethane. L.-!J_ Toluene

Carbon tetrachloruce
- "?;r_ m rh!àee,f-t-

Zj Ethylbenzene

I

I

I

I

1

Units; pg/kg dry weight

A..itn,4.a4' II2hIJUS
I

OBG t.aboratones, Inc., an O'Brien & Gem Limited Company
8ox4942/1304 BuckleyRd./Syracuse, NY 13221 / (315) 457-1494 n... October 10, 1989
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SE EPA SAl WLE NO.

VOtATTLE ORCAZ1ICZ ANALZStS OAfl 14 _______________TlflnnsY ztarripz canpomms

Lab Name: aBC LABORATORIES, INC. Contract:3J-2?.CJi:/C ______________
tab Code: Case Na.: ns go.: ______ SDG No.: ______
Matrix: (soil/vatarfS r.a sample It: I
Sample vt/vol.: SC (q/L) .r tab File It: ____________
Level: (low/mad) LCa.c Data Received: Cc'/,S1F9

% Moisture: not dec._____ Data Analyzed: r
Column: (pack/cap) lrC-C Ds.Daton Factor:

a CNtZCBATTCN UNITS: INumber tICs Cound: Li - (ug/t or ug/lCg) L: hA Ui

I I I I

I CAS NUZ4Bfl I CCZWOTJND NAXE I I EST. CONC.. I Q
I I I ___IL. I ______________I____ I ______ I __12. ______________I ____I _______ I ___

3— I ______________I____ I _______ I __ I(4. I ______________I____I ______I __IIS. I ______________I____ I ______ __
16 _________ I ____________________ I______ I _________ ____ I(7. I _____________ ____I ______I __I(3. I______________I ____ I _______ ___

9- ______________I ____ I _______I ___I
110. ________ I __________________I _____I ________I ___ I

__________ I _______________________ I _______ I __________ I ____ I
11.2. I I I____ __
l1... _________ I ____________________ I______ _________I ____ I
(14. _______ I ________________I ____I_______I ___I

_________ I ___________________ I ______ I _________I ___ I
11.6.. ____________ I ___________________________ I ________ I _____________I _____
(1.7. __________ I_______________________ I _______ I __________I ____ I
113. I __________________I _____I ________I ___

1.9._________ I ___________________ I ______ I _________I ___ I
120. _______I ________________I _____I ________I ___I

21..__________ ( ________________________ _______ ___________ ____
122. __________ I ________________________ I _______ I ___________ I ____ I
123— ____________ I ___________________________ I ________ I _____________ I _____

2.4.____________ I ___________________________ ________ I _____________I _____
125- I________________ _____I_______I ___I
126. I ________________ I _____I _______I ___

27. I ___________________I _____ I _________I ___
122. ________I ___________________ I _____I _________ I ___I
129. ________ I ___________________I_____I _________I ___ I
130. _________ ____________________ I ______I _________ I ___ I

___________________________________ I ,I.'
—

I __________ I

FORZ( t VOA—flC L/37 Re'.'.

4'
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I
I

- —-- — —
LABORATORIES, INa

Base/Neutral
Priority Pollutants

CLIENT U.S. ARMY CORPS OF_ENGINEERS

DESCRIPTION -

605

1 .4-Oichlorobenzene

I ,2-Oichlorobenzene

Hexachioroethane

Bis (2-chloroethyl) ether ---- -
Bis (2-chioroisopropyl) ether

N-Plitrosodl-n-propylaniine
-

.-
Nltrobenzerle

Hoxachiorobutadiene
:

——
.—

- j
1 ,2.4-Tnchiorobenzene

Isophorona
a- j

Naphthalene
- eiT t) methane

Hexachlorocyclopentadiene

-

Z-Chloronaphthalene
— -

-

Acenaphthylene

ThdaiWthene -

Oumethyl phthalate
2.6'Oinitrotofuine -

-
-

Fluorene

4-Chiorophenyl phenyl ether

2.4-01 njtrotol uene

1.Z-Olpflonylhydrazino- -,

Methodology: Federal RegIster —40 CFR. Part 136, October 26, 1984

Comments:

- J Dlethylphthalate
-

N-nitrosodipflenylamine
—

1

4-Sromophenyl phenyl ether

Ph en an th rene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Benzidlne <52.
Butyl benzyl phthalate <1o.
Bis(2-ethylhexyl)phthalate 10.
Chrysene <10.
Benzo(a)anthracene <10 -
3,3-Olchlorobenzldlne

<21
DI-n-octylphthalate

Benzo( b)ftuoranthene

Benro ( k ) ft uo ran the no

Bento(a)pyrene

Indono(t2.3-cd)pyrene

Dibenzo(a.h)anthracene

Benzo(g,Izi)perylene

N-Nitrosodimethyl Amine

Richards—Gebaur Air Force Base - Water

JOBNO. 3068.016.517

i,3-Clchlorobenzene-
--

SAMPLENO. J0457 nATECOLLECTED 9—13-89 OATEREC'D. 9—14-89 DATEANALYZED 9-1R—R9

ppb ppb

<10. ____

ITt .T1

I
I
I
1

I
I
I
I
I
I
I
I
I
I
I
I

— —

— —

- -

—

— — — —

— - -

CBG Laboratories. Inc., an O'Brien &Gere LimIted Company
8ox4942/lSO4BuckIey Rd./Syracuse, NV 13221 /(315)457-1494 Date: October 24, 1989

._. (€4JAfl. fjJt

. .4
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- t_.t_ f 37 300

Methodology: Federal Register — 40 CFR,

Comments:

Benzyl Alcohol _______________

2-Methyl phenol ________________

4—Methyl phenol ________________

Benzoic Acid _______________

4-Chioroaniline _______________

2-Methyl naphthal ene ________________

2,4,5—Trichlorophenol ________________

2—Nitroaniline _______________

3—Nitroanil me _______________

Di benzofuran ________________

4—Ni troaniline _______________

OBG Laboratones. Inc., an O'Brien & Gem Limited Company
8ox4942/ 1304 Buckley Rd. /Syracuss. NY 13221 / (315)451-1494

— S -I
___________

I LABORATORIES INC

CLIENT U.S. ARMY CORPS OF ENGINEERS

DEScRIPTioN Richards-l3ebaur Air Force Base - Water
605

Acid
Priority Pollutants

'OSNO. 3068.016.517

SAMPLENO. JO457 nATECOLLECTED 9-13—89 flATERECD. 9148 0A1'EANALYZED 9-18-89

ppb ppb

2-Chiorophenol <10 2,4,6-Trichlorophenol <10.
2-Nitrophenol

Phenol JT
- 4-Chloro-3-methylphenol

24 Dinutropheriol
- -- C] o -

<52

2,4-Ournethyiphenol

2,4-Duchiorophenol

2-Methyl-4,6-dlnitrophenol

Pentachiorophenol,

Part 136, October 26, 1984 -

I
I
I
I
I
I
I
I
I
I
I
I
I
1

I
I

<10.

'if

<52. -

<10.

<10.

<52.

'it,

<10.

<52.

Auttiodast 3t4hD,& 1f&22'
Dat October 24. 1989



37 301 I
iF EPA SAMPLE NO.

SEMIVOLTILE ORGANICS ANALYSIS DATA SHEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS I

Lab Name: OBG LABORATORtES, INC. Contract: 3.flR,.5'1 I
Lab Code: Case No.: SAS No.: SDG No.:

Matrix: (soil/water) h.ar,ç Lab Sample ID: ¼JaLjfl I
Sample wt/vol: tip (g/mL) ,.,,. Lab File ID: _____________

Level: (low/med) LOW' Date Received: o//q/5 I
% Moisture: not dec. dec. Date Extracted: crc//3/n

Extraction: (SepF/Cont/Sonc) Date Analyzed: o'v/ai/r

GPC Cleanup: (Y/N)_& pH:_— Dilution Factor: /

I
CONCENTRATION UNITS:

Number TICs found: /1 (ug/L or ug/Kg) ,oJc

I I I I I

CASNUNBER COMPOUNDNANE I RT I EST.CONC. I Q

I
t==n I rttt == == == I =====

I 1. I i a."i I I n I

I 2.____________ I t;kJK?3Th.Jrb_) I 3 , I 1 I _____ I
I 3.__________ I " IM1fLl I __________ I ____

4._________ I .' I.'4 I __________ I ____
I 5.__________ I ______________________ IC•% I at Al
I 6._________ •1 },p.'3< I _________ I ___ I

I 7._________ 'I I __________ I ____
I 8.__________ I _______________________ ILL1'D I ___________ I ____
I _____________ _____________________________ I s'9t I ______________ _____
110._______ I ________________ Ip1,4 I________ ___I.Ill. _______ I ________________ In.w'+ I ________ I ___ I
112.________ _________________l.-c I ________ I ___ I

113.________ I _________________ I _____I________ I ___
114. ________ ___________________ I ______ I _________ I ___Its. •1 _______________________I _______ I ___________ I ____
116. ____________ I ____________________________ I ________ I _____________ I _____ I
J17. ________ I ___________________ I ______ I _________ I ___ IItS.________I___________________ I ______ _________ I ___ I

j19.____________ I ____________________________I ________ I _____________ _____
20.________ I ___________________ I ______ I _________ I ___

121._________ ___________________ ______I _________ I___
J22.________ I ___________________ I______ I_________ I___

23. ____________ I ____________________________I ________ I _____________ I _____
24.____________I ____________________________ I ________ I _____________ I _____
25.___________ I________________________ I _______ I ___________ I ____
26. ___________ I ________________________ I _______ I ___________ I ____ I

127.________ ___________________I ______ I _________ ___
128._________I___________________ I ______ _________ ___
129. _________ 1 ___________________ I ______ I _________ I ___
130.________ I ___________________ ______ I _________ ___
I ____________ I ___________________ I ______ I _________ I ___ I

FORM I SV—TIC 1/87 Rev.

-
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I
I LABORATORIES, INC.

37 302
Base/Neutral

Priority Pollutants

N-nitrosodfphenyIamine

Hexach I orobenzene

4-Bromophenyi phenyl ether

Phenanthreno

Anthracene
-

— 4

Oi-n-butyl phthalate

rn
- - -

Pyrene 'p
Benzidine

<53W

Butyl benzyl phthalate cli
Bis(2-ethylhexyl)phthalate 11.
Chrysene

'
<11.

Benzä(i)anthracine

3,3-Duchlorobenzidine
<21

DI-n-OctvhthaJatej1
Be nzo ( b )tI tao ranth eneThñiaiithe ____

Benzo(a)pyrene - —. '1
] Dibenzo(a,b)anthracene

- - - —

Benzo(g.h,i)perylene I

.J,

- —j

....
066 Laboratones, Inc., an O'Bflen & Gem Limited Company
Box4942/ l3O4BuckIeyAd./Syracuse, MV 13221/(315)457-1494 Dst•: October 24, 1989

-5O

I
I

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Mr Force Base — Water
607

-

I

JOENO. 3068.016.517

I

SAMPLENO. J0458 DATECOLLECTED 9—13—89 flATEREC'D. 9—14-89 DATEANALYZED 9-18—pg

ppb ppb

I

i,3oichlorobenzne. L1Tit17. ] Dlethylphthalate <11

1 ,4-Dichlorobenzene .

1,2-Oichlorobenzena -:
.

-

Hexachioroethane

Bl;(2-chloroethyl)ether - - I

Bis (2-chloroisopropyl) ether

N-Nitrosodl-n-propylamine
' -— -

Nitrobenzene

HexachIcrobutadiene

1,2,4-Trichlorobenzene

IsophoroneI
I
I
I
I
I

Naphthalene

Bis (Z.cflloroethoxy) methane I
Hexach torocyclopentad one

Z-CMoronaphthaiene JJ.C 1
Acenaphthylene

AipFithne - -

--- ,_.::: :-:ii
Dimethyl phthalate

Z6-Dinitrotoluene

Fluorene

4-Chiorophenyl phenyl ether'

2,4-Dinitrotoluene

i2-Otiiijfhydrwne'
Methodology: Federal Register — 40 CFR, Part 136, October 26, 1984

Comments:



2.4,6-Trichlorophonol

4-Chloro-3-methylphenol

_______ 2,4-Olnitrophonci

2-Methyl-4,6-dirntrophenol

Pentachiorophenol

4-N Itro p he no

Methodology: Federal Register — 40 CFR,

Comments:

Benzyl Alcohol ______________

2-Methylphenol _______________

4—Methyl phenol ________________

Benzoic Acid ________________

4—Chloroaniline ______________

2—Methyl naphthal ene _______________

2,4,5—Trichlorophenol _______________

2—Nitroaniline _______________

3-Nitroaniline _______________

Oibenzofuran ________________

4—Ni troaniline ________________

I
Authorized:_____________________________

OBGLaboratories, Inc., an OBrien &Gere Limited Company
Box4942/1304 BuckleyRd./Syracuso, NV 13fl1 / (315)457-1494 Dew. October 24. 1 9R9

I :.r.U

I __
1 LABORATORIES, INC.

CUENT U.S. ARMY CORPS OF ENGINEERS

I DESCRIPTION Richards—Gebaur Air Force Base - Water
607

I

37 ao3
Acid

Priority Pollutants

JOSNO. 3068.016.517

SAMPLENO. .30458 DATECOLLEC1ED 9—13—89 OATERECD. 9—14-89' flATEANALYZED 9—18-89

ppb
t

ppb

2-Chlorophenol <11

2-Nltrophenol

Phenol

2.4-Oimethylphenol

Pan 136, October 26. 1984

<11.

<II-
<53.

it.

I
1'

I
I
'I

I
I
I
I
I

'

<53.

<11.

<11;

<53.

I
<11.

<53.



: if
SEMIVOLhTILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: OBG LABORATORIES, INC. Contract:

37304 I

Lab Code: Case No.: SAS No.: SDG No.:

Matrix: (soil/water) uJATEJt.

Sample wt/vol: ¶Q (g/mL)
Level: (low/med) L"-

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc)

(Y/N) j4 ____

• Lab Sample ID: 7OHtfl'
I

Lab File ID:

Dilution Factor: I.

FORM I SV-tIC 1/87 Rev. I

EPA SAMPLE NC.

607

GPC Cleanup: pH:_—

Date Received: j1j- I
Date Extracted: o1,i/t
Date Analyzed: 5Jajf

Number TICs found: 9

CAS NV}!BER

CONCENTRATION UNITS:
(ug/t or ug/I(g) ,cJL

I/cl

COMPOUND NAME

I UkQucJ

I •'

'ia-i n9G
t'

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

19.
20.
21.
22.
23..
24.
25.
2€.
27.
22.
29.
30.

I—

I I I

I RT I EST. CONC. Q
I I I________________ I.'in I _____ ___________________IThaL__ I_____ I___

__________________ _____ I _____ I __________________ ____ I 5.____ I ___I'..L__ I _____ I ___
J-MtWtL-i.PR I___ I ______ I 8!

I O&fl&p.JOo)&j I
I '0C1•• I ________ I _____

_________________ Iao.c.p I _____ ___
I AM.McwtJ RE.cMPJr.r) Ccj.AP,I 44I I ii I ____ I
I ___________________ I ______ I _________ I ___ I
____________________ I ______ I _________ I ___
_______________________ I •I ___________ I ____ I

.1 ___________________ I ______ I _________ I ___
___________________ I_____ I _________ I___ I

___________________ I______ I _________ I ___
.1 __________________ I _____ I ________ I ___
.1 __________________ I _____ I ________ I ___ I
___________________I _____ I _________ ___

.1 ___________________ I _____ I _________ I ___ I

.1 ____________________ I ______ I _________ I ___
____________________ I ______ I _________ I ___

.1 ___________________ I_____ I _________ I ___

.1 ___________________ I _____ I _________ I ___

.1 ___________________ I ______ I _________ I ___

.1 __________________ I _____ I ________ I ___ I

.1 ___________________ I _____ I _________ I ___
__________________ I _____ I ________ I ___ I
__________________ _____ I ________I ___ I
___________________ I_____ I _________ I ___
I ___________________ I_____ I _________ ___
I ____________________ I ______ I _________ I ___ I

I
I
I
I
I
I
I
1

1

I
I



I 37 305

Sic (2-chioroethyl) ether

815 (2-chloroisopropyl) ether

N-Nitrosodl-n-propylarnine

Nitrobenzene

Hexachiorobutadiene

1,2,4-Trlchlorobenzene

Isophorone

Naphthalene

Bis (2-chloroethoxy) methane

I
Z-CNoronaphthaiene

I
I

....
-I

:n

Acenaphthylene

Acenaphthen. - C '-T- :
Dimethyl phthalate

Ze-Olnitrotoluene T'-IT -
Fluorene

4-Chiorophenyl phenyl ether
-

2,4—Qunitrotoluene

tZ-Dlphenylhydrazfñe t--i"7- -
Methodology: Federai Register — 40 CFR, Part 136. October 26, 1984

Comments:

t4-nftrosodiphenyiaimne

1 Hexachlorobenzene
-

T8romophenylpnenyt ether
-—

j Phenanthrene1±1 — -
Oi-n-butyl phthalate

Pyrene
4,

Benzjdine <53
eunenzIhthaIate <10.

Chrysene

B&iójijiSae I
-] 3.3-Oichiorobenzidine

<21yiiie'" - 1

J
Benzo(b)fiuorantheneeo(kflther TITITTIJ

I
m&c2sa)py

1- Beno(g,h.i)perylene

N-Nitrosodimethyl Amine

I
I
I

OBG Laboratories. lnc. an O'Brien & Gem Limited Company
Box4942/ 1304 Buckley Rd. / Syracuse, NY 13221 / (315) 457-1494

thoflnt
.,_. October 24, 1989

—

I

I
LAS

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water
608

Base/Neutral
Priority Pollutants

_______JOONO. 3068.016.517

I SAMPLENO. J0459 flATECOLI.ECTED 9—13—89 nATERECD. 9-14—89 DATEANALYZED 9—18-89

ppb -
ppb

I
I
I
I
I

1,3-Dlchlorobenzene 'j Dietflylphthalate <10.
I .4-Otchiorobentene

1,Z-Qlchlorobenzene
-

-

Hexachioroethane

I
I
I



I SAMPLENO. 30459 DATECOLLECTED 91l.R DATERECD. Q..1&_RQ DATEANALYZED Q_1_89

2-Chiorophenol
- - <10.

2-Nitrophenol — 4-Ch -rethyiphenol --
Phenol

-- — 2.4-Dunitrophenol
-- <53

2.4-Oumethylphenol 2-Methyl-4.6-dlnutrophenol

IO;:OPh;fl;i
- -

PeritactUorophenoi

4-Nltrophenol
-

— - --

— 40 CFR, Part 138, October 26, 1984

Comments:

Benzyl Alcohol

2—Methyl phenol

4-Methyl phenol

Benzoic Acid

4—Chloroaniline

2—Methyl naphthal ene

2,4,5—Trichl orophenol

2—Nitroaniljne

3—Nitroanil me

Dibenzofuran

4—Nitroaniline

<10.

I
<53.

<10.

<10.

<53.

.1

<10.

<53.

I
I
I

OBG Laboratones, Inc., an O'Bnen & Gere Limited Company
Box4942/1304 Buckley Rd. / Syracuse, NV 13221 / (315)457-1494

Autheflat
natr__flrtnhnr 2& 1Q20

5'

I
I __

I LABORATORIES, INC.

CLIENT 11.5. ARMY CORPS OF ENGINEERS

I DESCRIPTION Richprds—Gebpur Air Force Base — Water

37 306
Acid

Priority Pollutants

JOSNO. lflRR fUR 17

I ppb

I
I
I
I
I
I
I
I
I
I



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: OBG LABORATORIES, INC. Contract: 4tOiL5i7

37 307

Case No.:

% Moisture: not dec.

Extraction: (SepF/Cont/Scnc)

dec.

Lab Sample ID:

Lab File ID: >/3/i2S''

Date Received: ocr//&1it

Date Extracted: O//t/fl
Date Aza1yzed: /i,/?

I
I

GPC Cleanup: (Y/N) a_ pH:_— Dilution Factor: /3

I CAS NTThtBER

I
1.____________

I 2. ____________
3. ____________

I 4. ____________
5. ____________6._____________

I 7.____________
I 8. ____________
I 9. ____________

10.____________
I 11. ____________
I 12.

CONCENTRATION UNITS:
(ug/L or ug/Kg) ,./L/7

FORM I SV-TIC 3,/87 Rev. I
:1

Lab Code:

iF EPA $kMPLZ NO.

SAS No.:

Matrix: (soil/water) &ra
Sample wt/vol: ¶5o (g/mL)nL,.

Level: (low/med)

I
I
I
I

SDG No.:

Number TICs found: ______

COMPOUND NAME

LJAJ,j CCI-4,an
______________ I _______________________________ I 3 a I &
______________ _______________________________ I M.S'f I ______________
__________________________ I ___________________________________________________________ I S.,.z;— I ___________________________

_____________________ I ' I I I'
____________ I ____________________________ ________ _____________
______________ I '. _________ I ______________
____________________ I ____________________________________________ /'D.fl .1 ____________________________ I " I,n.cT I ________
__________________ _________________________________________ I '.'.'t I 1
_______________ I _________________________________ I Int?? I _______________
______________________ I ________________________________________________ I ia,1 I '1
______________ I _______________________________ ______________
______________ _______________________________ _________ I 3'
________ 'I I________

cc3Th va— I y- A&tajcTn,cAA&j$.YLEC Mini a.71 I '1
____________ I PMifl— '1 'i - - 8JfyL!n€8IsCJI .-?.ic I _____________
__________I U&)tcfrnLpJ) I I ___________
_________ I _____________________I3ci I __________
_________ I____________________ I ______ _________________ I __________________ I _____ I ________
________ I ___________________ I _____ I _________
________ I ___________________I .1 _________________ I ___________________ I _____ I_________
________ ___________________ I _____ I _________________ I ___________________ I _____ I _________
________ I ___________________ I _____ I _________
________ I __________________ I_____ I ________ I

________I ___________________ I _____I _________
_________ I ____________________ I ______ I _________

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I
I
1

I
I
I
I
I
I
I
I

I I I

I RT I EST.CONC.I Q I

I I I I

_____ I ________ ITYI3I

_____ _______H ____ IT

______ _________ I I

________ _____________ I

____ ______ I__
______ _________ I ___

____ ______ I__
______ _________ ___ I

I I



M.thadoiogy: Federal Register —40 CFR, Part 136. October 26, 1984

Comments:

Pyrene

Benzidln, <56.
Butyl benzyl phthalate <11

Bls(2-ethylhexyflphthalate

Benzo(b)fluoraritherie

Anthn.4n*
08G Laboratonee Inc.,an O'Bnen & Gem Limited Company
Box4942/l3O4BuckIeyRd./Syracuse,NV 132211(315)457-1494 Date: October 24, 1989

I
I
I

CUENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards—Gebaur Air Force Base - Water
1205

37 aoS
Bas /Neutral

Priority Pollutants

JOSNO. 3068.016.517

SAMPLENO. JO644 flATECOLLECTED 9—14—89 DATEREC'D. 9—18—89 DATEANALYZED 9-20-89

ppb ppb

Diethylphthaiate <11.
1,4-Oichlorobenzene N-nitrosodiphenylarnine J

—— — -. -
1,2-Dichlorobenzene 7: ' -

] I-fexachlorobenzene

Hexachioroethane - - Bromojh&Tjtheij,Tiiiiei

iis7cirethI) ether
—

] Phenanthrene

- Anthracene
- -

Oi-n-butyl phthalate

Fluoranthene

B's (2-chioroisopropyl) ether

N-Nitrosodl-n-propylamine- -

'
- -. '1

Nitrobenzene

Hexachlorobutadiene - -

1 ,2,4—Trichlorobenzene

Isophorone

Naphthalene

Bis (2-chioroethoxy) methane'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hexach IC rocycto pentad te ne

2-Chlordnaphthàleñt

Acenaphthylene

Acenapflthene - -

I

Chsene
Benzo(a)anthracene

-] 3,3-Dichlorobenzidine <22.

:::aiii:iiiii
Dimethyl phthalate : Benzo(k)ttuoranthene :-
2.6-Dlnitrototuen. S --

Pluorene
r-T.-J Benzo(a)pyrene

—___________
-

Thdeno(12,d)fimne
- — .

4-Chiorophenyl phenyl ether- - - 7 ] Oibenzo(a,h)anthracene
24-Dinitrotoluene WeTä.h.WpeiIene''
t�-Ofphenylhydrazine- 1. ..k TI: I N-NitrosodimethylArnuie

—

- 56



I
U

I -— —_________
2-Chiorophenol - cli.

I 2-Nitrophenol

Phenol

ppb

I 2.4.6-Trichlorophenol <11

—

2-Methyl-4,8-dinitrophenol

J_PentacNorophenol
4-Nitrophen

I
I
I
I
I
I
I

Benzyl Alcohol

2-Methyl phenol

4—Methyl phenol

Benzoic Acid

4-Chloroanil me

2-Methyl naphthal ene

2,4,5—Trlchl orophenol

2-Ni troaniline

3—Ni troaniline

Di benzofuran

4—Nitroaniline

<1).

L
<56.

<11.
'

<11.

<56.

a,

<11.

<56.

I
OBG Laboratories Inc., an O'Brien & Gem Limited Company
8ox4942/1304 Buckley Rd./Syracuse. NV 13221 / (315)457-1494

I

I

1

I

LABORATORIES, INC.

CLIENT u.S. ARMY CORPS OF ENGINEERS

DESCRIPTION RichardsGebaur Air Force Base - Water

1205 _______________

37 309
Acid

Priority Pollutants

JOSNO. 3068.016.517

SAMPLENO. J0644 nATEc0LLECTED 9—14-89 flATEREC'D. 9—18-89 DATEANALYZED '1-20—PM

2.4—Oimethylphenol

I ____________

I Methodology: Federal Register — 40 CFR. Pan 138. October 28, 1984

Comments:

, —-

.
October 24, 1989



1?
SENIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name:

Lab Code:

GPC Cleanup:

CAS NUT4BER

1. ____________
2.
3. _____________
4._____________
5._____________
6._____________
7._____________
8._____________

30. _____________
11. _____________
12.
13.1c544t5o0l4.iT72I7
15. _____________
16. _____________
17. _____________
18. _____________
19. ______________
20. _____________
21. _____________
22.
23.
24.
25.
26.
27.
28.
29.
30.

ORG LABORATORIES,_INC.

Case No.: SAS No.:

I RT I

I I

.37 alO
EPA SAMPLE NO.

I
II

I Q I IiriKY IKr II3 At
L3cII-.TAI
LT IirKY IKr131

_ 1

ill
15I

-

Matrix: (soil/water) WATER

Sample wt/vol:

contract:3O/,9 OI[ô.5t3

g90 (g/mL)rnt_

SDG No.:

Lab Sample ID: CC,L.4

Level: (lov/med) LOW
% Moisture: not dec._____
Extraction: (SepF/Cont/Sonc)

I
I
ILab File ID: >BaJ

dec.

SEpF
pH: —

Number TICs found: IL)

Date Received: I
Date Extracted: O?

Date Analyzed: )OJbtJ/2'9 I
Dilution Factor: ________

CONCENTRATION UNITS
(ug/L or ug/Xq) P/L

COMPOUND NAI4E

IUnKr'joLot'J C(o14i2C

EST. CONC.

g,()
IIJnKr..jntsiPJ I 3.ta g,c
IUnKNoWW I 4O I________
I Unrnnirmj I I 5)
IUflKNOWP.Jrf,MiqO I i_________I Urr1("ti\J I t. IS I ii,

Vni(nnut'i - I (.I9 I_________
UnnccCN LtQ i.42ç1) 1,3/n I__________I pnntofl I I
On?nnwn I to .21 I IC
UnKnOL&.)fl I I__________
VnKflhi1jn I I7'4 I 4.fl
I!rI(,m:--,?1 SuEcur)r,..QI. (S€fl

Bis(-eRiyIht.tvI)pn1hcIn+rtI 2&,.5I I___________
I / / I

I

I I
'

I I I

I I I
I I I
I I I

I I I

I I I

I I I

I I I

I I I
I I I

I I I

I I

I I I I

FORM I SV—TIC 1/87 Rev.



I
I ____
I

CLIENT 11.5. ARMY CORPS OF ENGINEERS

OESCRIPTION _________

1208

M.thadelogy: Federal Register — 40 CFR. Part 136, OctOber 26, 1984

Comments:

37 311

OBG Laboratones, Inc., anO'Bnen & Gem Limited Company
8ox4942/l3O4BuckIeyRd./Syracuse. NV 13fl1 1(315) 451-1494 Datt October 24, 1989

Richards—Gebaur Air Force Base - Water

Base/Neutral
Priority Pollutants

.JOBNO. 3068.016.517

J

1

I
I
I
I
I
1

I
I
I
I
I
I
I
I
I

SAMPLE NO. J0645 DATE COLLECTED 9—14—89

ppb

DATE REC'D. 9—18-89 DATE ANALYZED 9-20-89

ppb

t.3-Dlchiornbenzens" 'Rff-
1,4-Drchiorobenzene -

'r ] Diethylphthalate <11
.

N-nifrosodipflenylamine-
—

I'-fexachlorobenzene

4-Br inophenyl phenyl ether -]
pt,enantt,rene

Anthracene

Di-n-butyl phthalate

iuorann
PyreneBdini -

<55
Butçl benzyl phthalate - <11
BIs(2-ethylhexyflphthalate 23;
Chrysene

Benzo(a)anthracet'e cli 1

3.3-Dichlorobenzidpne <22
bIi9iWhthaIi' 'ir' -

ITJ
Benzo(b)fluoranthene -

"injkuorantiiêW' -

-
Benzo(a)pyrene

indenjiT3dii ',' —.--,

1.2-Dichtorobentene
- -]

Hexachioroethane J
815 (2-chioroisopropyl) ether

N-Nltrosodl-n-propytarnine -
- ]

Nitrobenzene

I4exactilorobutadiene' -
-

-

-

i2.4-Tnchlorobenzene

-- -.

Isophorone -

Naphthalene

——I]
Bk methane 7]
kexachlorocyclopentadiene

2-Chloronaphthalene
-

-
— -'"T }

Acenaphthylene

Acenaphthene -
-, 7- -- i.,Li

Dimethyl phthalate

ZB'PIni*toluene - -
- -

- -i:7 --:Tj
Fluorene

Dibenzo(a,h)anthracene

Seih)tli ----- — - -----. -- — -
iChtoropheiiyI phenyl ether - .. -

I
2,4-Dinitrotoluene

N-Nutrosodimethyi Amine
- ——

tZ-Diphenylhydrazine I
-'

, ]

A..,h..4.a.

'4'



I - - IC

__ __ 37312
I ______ Acid— — __ Priority Pollutants
I LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS JOSNO. 3068.016.517

1 DESCRIPTION Richards-Gebaur Air Force Base - Water• 1208

DATECOLLECTED 9—14-89 flATEREC'D. 9—18-89 DATEANALYZED 9—20-89

I . -
ppb

2-Chlorophenol - <fl j 2,4.6-Truchloropheriol <11.

1
2-Nitrophenol

Phenol ______ I—a t4-Ounitrophenol - <56
-

I —--.- —I 2.4-Dlchloropheno --

4-Nitrophenol
— —————.-——————— —— — ———— .————'————I Methodology: Federal Register — 40 CFR, Part 136, October 26. 1984 -

Comments:

I Benzyl Alcohol <11.

2-Methyl phenol

-

4—Methylphenol ________________I Benzoic Acid <56.
-

-

4-Chloroaniline <11.

I 2—Methylnaphthalene <11.

2,4,5—Trichlorophenol <56.

2-Nitroaniline
-

I
Dibenzofuran <11.

-

I - 4—Nitroaniline <56.

Is
.

+ .

-

I, I -
.

-

I
S Authoflnt zt%JL4

086 Laboratories, Inc., an O'Brien & Gem Limited Company n + I.
Box4942/l3O4BuckleyRda'Syracuse, NV 13221 / (315)451-1494 uC bouer

- _



37313 1
EPA SANPLZ NO.

Lab Sample ID: Zt045
Lab File ID: >SLQV7

Date Received:

iDate Extracted:_________

Date Analyzed: _________

Dilution Factor: I

17
\ -SDIIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: 08(3 LABORATORIES, INC.
i ici2'

contract:3O/SO)L,.5l7 I

SAS No.: 5CC No.:Lab Code: _______ Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: Sec (g/mL) mL

Level: (low/med) I_oW

% Moisture: not dec.______ dec.____

Extraction: (SepF/Cont/Sonc) SepF

CPC Cleanup: (Y/N)L pH:_—

Number TICs found:

I
I
I

CAS NUXBER

CONCENTRATION UNITS;
(ug/L or ______

COMPOUND NANE RT EST. CONC.

5.0

I—

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
fl.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

i 3 n i

IJnkNr,'WN &43 j 35
\JntNQWNi I (a.\ I ISVrtnnstnj I t,. I_________
UnKnOIUt'J I I________

I I
I I

I I

I I I

I I

I I I

I

I I I

I I

I I

I

I I I
I I I
I I I

I I I

I I I

I I
I I

I I I

I I I

I I I

I I I
I I I

I
IIIQI

i-Tii
I___
IzrijiI .r i I
Icr ni

1/87 Rev.FORM I SV-tIC



Methodology: Federal Register — 40 CFR, Part 138. October 28, 1984

Comments:

— —
I
I __________

I
CUENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base — Water
1206

37 314
Base/Neutral

Priority Pollutants

.IOBNO. 3068.016.517

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLENO. J0646 nATECOLLECTED 9-14-89 DATERECD. 9-18-89 DATEANALYZED 9-20-89

ppb ppb

I 3OithIorobenzensI?a " crZ.,'] Oiethylphthalate <1

1,4-Dichlorobenzene tt-nltrosodlpflenylamine

2

-.-- — --1
1,2-Oichlorobenzener -

- —. --
-

'7']

romopheihithHexachioroethane

Bis(2-chloroethyl) ether
'

] Phenanthrene
— — -

a's (2-chloroisopropyl) ether Anthracene
- j

N-Nitrosodi-rr-propylamzne-
—

Di-n-butyl phthalate

N,trobenzene Auorantjient
- - - -

Hexachlobutadien - 7' ::T- -
J

L24-Tr,chlorobenzene Benaidine <58.
lsophorone- Butyl benzyl phthalate <12

Naphthalene Bis(2-ethylhexyI)pMt,ili&" 1

BIs(Z-chloroethoxy}methan& -- -nr Chrysene
-- ———-——-- —-- ---- - - .4

Hexachiorocyclopentadiene Benzo(a)anthrac&
-

"hloronapflthalori 3,3-Dictilorobennthne <23

Acenaphthylene - OI-nóctylptithafate .jj '—1-J
Acenaphthene

—
Benzo(b)ftuoranthene

Damethyl phthalate

--
CBenzo(k)fluoranthei'&

——--— -

2$-Qlnitrotoluene -

-
- Benzo(a)pyrene

Fluorerie - lndeno(Iä)jriWii
4-Chiorophenyl phenyl ether - - -. - '- - D,berizo(a.h)anthracene

-

2,4-Dinitrotoluene Bji)rjleëe '_j N-Nitrosothrnethyl Amine

- - — - -

''

OBO Laboratones, Inc., an O'Brien& Gem limited Company
Box4942/1304 Buckley Rd./Syracuse, NV 13221 / (315) 457-1494

Autheflat

October 24, 1989
Date:

-. - 62



I
I _

LABORATORIES. INC.

37 315

Priority Pollutants

CLIENT U.S. ARMY CORPS OF ENGINEERS JODNo. 306R.016.c17

DESCRIPtiON Richards—Gebaur Air Force Base — Water
1206

I SAMPLE NO. J0646 A1E COLLECTED 9-1 4—89 DATE RECO. 9-18-89 DATE ANALYZED 9-2u1-Rg

I
I
I
I
I
I
I

Benzyl Alcohol

2-Methyl phenol

4—Methyl phenol

Benzoic Acid

4—Chl oroani line

2—Methyl naphthalene

2,4 ,5—Tri cM orophenol

2—Ni troaniline

2,4-Dinitrophenol <58.

______ L ...-

j Pentachiorophenol .
I

4-Nitrophenol .__LIL. --

I
I
I

OBG t.aboratones, Inc., an OBñen & Gem Limited Company
Box4942/ 1304 Buckley Rd. / Syracuse. MV 13221 / (315) 457-1494

Authodnd

.. October 24, 1989

- -

1

I

Acid

I
- 2-Chlorophenol

I
Phenol

1

ppb ppb

2,4-Cichlorophenol

C12_ - J 2.4,6-Trichlorophenol <12

4-Chtoro-3-methyiphenol

Comments:
I Methodology: Federal Register — 40 CFR, Part 136, October 26. 1984

— -I

.1

<12.

1
<58.

<12.

<12.

<58.

'if

<12.

<58.

3-Nitroaniline

Dl benzofuran

4—Nitroanil me



1?
SEMIVOLTILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

ORG LABORATORIES, INC. contract:3Of2 rnLo .6 F'i

Lab Code: Case No.: SAS No.: SDG No.:
I

Lab Sample ID: 1
Lab File ID: ____________

Date Received: _________ I
Date Extracted:_________

SEpF Date Analyzed: Jo/nl/1C1

Dilution Factor:

JORM I SV-TIC 1/87 Rev. I
- - 641

- I

Lab Name:

I
I

Zfl 316
EPA SAMPLE NO.

Matrix: (soil/water) WATER
Sample wt/vol: Z(ac (g/mL)trtL
Level: (low/med) i...ov'I

% Moisture: not dec.______ dec.

Extraction: (SepF/Cont/Sonc) _____

GPC Cleanup: (Y/N)Jj ____

Number TICs found: 10

pM: —

CAS NtJNBER

CONCENTRATION UNITS;
(ug/L or ug/Kg) ______

COMPOUND NA1E

I &fl.rrA&L 1-tIE7MYL

RT

I—

1.
2.
3 ¶
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I
I
I
I
I
I
1

I
I
I
I
I

I OAJK$-)0u-Lf I ' 1 1
I I&i.io I 10

'I I Sn
I I

I " IG,'5 I
I CYCL Ct& t.tls,Ma_-x-PkaI 4 I 9I Ur'Jk n1j 7.P 1

I'o.ct I

IPb-&TRYL-JCY4L\PMflL&IXT( as- I
I I

I I

I I

I I I
I I
I I I

I I I

I I I

I I I

I I I

I
I

I I

I I

I I I

I I I

I I
I I

I I

I I I

I I I

I EST. CONC. I Q I

I I I

____Isj____ _I
________________ I ______

_________ I ___
_________ I ___ I

______ __ I
_________ I ___ I

_________ I ___ I
_________ I ___ I
_________ I ___ I

____ I



CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION __________

1210

Methedocgy: Federal Register — 40 CFR, Past 138, October 28. 19e4

Comments:

I
I __ _
I LASORATORIE& INC.

I

37 317
Base/Neutral

Priority Pollutants

_______JOONO. 3068.016.517
ichards—Gebaur Air Force Base - Water

I SAMPLENO. J0647 flATECOLLECTEO 9—14-89 flATEREC'D. 9—18-89 DATEANALYZED 9—20-89

ppb ppb1.3 me - ii: .L?_.'t.jgL:tJ Diethylphthalate <11.
1.4-Oichlorobenzene N-nitrosodiphenylamine -

—-

-

-

-
] Hexachlorobenzene

4-Brornophenyt phenyl ether - - — - —

I
Phenanthrene

Anthracene j
Oi-n-butyl phthalate

Fluoranthene
- — —

I—fl._ ——.. — — - -. - -

- 1 PyreneThiiidI' <54
- - -

Butylbenzylphthalate
- -

ii3ihçiFli)phthaIai S -

] Cnrysene
Ber&â(a)anthracene

- - -

- -

—
-

— -

- Benzo(k)tlU
-

Benzo(a)pyrene
-

- I Dibenzo(a,h)anthracene-

t,2-OIch(orobenzene - -

Ilexachloroethane

Bls(2-chloroethyl) ether

Bis (2-chioroisopropyl) ether

N-Nltrosodi-n-propylaniine - -

Nitrobenzene
-,-.-——.-——-———--"-- ,—. -

Hexachlorobutadlene -

i,2,4-Trichlorobenzene

Thsdffdie - ''
Naphthalene

Bis(2-cNoràethoxy)thiiiiiie

Hexachlorocyclopentadiene

Z-Chloronaphthalene - -
- -' -

-

Acenaphthylene
- --

Adinaphthene

Olmethyl phthalate

Z6Dinitrctoluene- -
- :7'

Fluorene
-L

4-Chiorophenyl phenyl ether -
-.

2,4-Olnitrotoluene Benzo(ñ)éiyIene

1 N-NitrosodimethylAmine

'
— -

T2-otphenyshydrsne e

I
I
I
I
I
I
I
I
I
I
I
I
I
I

OBG (.abopatories Inc., an O'Brien & Gere Limited Company
Box 4942/1304 Buckley Rd./Syracuse, MV 13221 / (315) 457-1494

Suthnd..&

October24, 1989
- - 65



I 37 318
Acid

Priority Pollutants

ARMY CORPS OF ENGINEERS .108140. 3068.016.517

Richards-Gebaur Air Force Base — Water

1210

Methodology: Federal Register — 40 CFR, Part 136, October 26, 1984

Comments:

Benzyl Alcohol

2-Methyl phenol

4—Methyl phenol

Benzoic Acid

4—Chi oroani line

2—Methyl naphthalene

2 ,4,5—Trichlorophenol

2-Nitroaniline

3—Nitroaniline

Di benzofuran

4—Nitroaniline

<11.

1

<54. .

<11.

<11.

<54.

1
<11.

<54.

I
I
I

OBG t.aboratones, Inc., an OBnen & Gem Limited Company
Box49421 1304 Buckley Rd./Syracuse, NY 13221 / (315) 457-1494

1z.iJLL ,Ikd?i
_._. October 24, 1989

--- — — -aI
I
I

LABORATORIES, INC.

CLIENT______

DESCRIPTION —

SAMPLENO. JO647 DAIECOLLECTED 9—14-89 nATERECO. 9—18—89 nATEANALYZED 9209

pfl ppb

2-Chlowphenol <fl 2,4.6-Trichlorophenol <11

2-Nitrophenol 4-Chloro-3-methylpflenol <11
Phenol "" 24—Dinitrophenol - c54.
2,4-Dirnethylphenol Z-Methyl-4.6-dinitrophenol

2.4-Dichiorophenol -
- I Pentachiorophenol

I
I
I
I
I
I
I
I
1

I



1?
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: OBG LABORATORIES, INC.

Lab Code: _______ Case No.:

Matrix: (soil/water) WATEg

Sample wt/vol: 930 (g/mL)VnL

Level: (low/aed) I_OW
% Moisture: not dec.______ dec.

Extraction: (SepF/Cont/Sonc) _____

GPC Cleanup: (Y/N)NJ ____

EPA SAMPLE NO.

FORM I 51-flC 1/87 Rev. I
:1

t —l

contract: OI/.5)7
/a/c

SAS No..: ______ SOC No.:

Lab Sample ID: TCC 41
____ Lab File ID: ____________

Date Received: ________
— Date Extracted:_________

SEpF Date Analyzed: iOlcy-,J%9

pH:_— Dilution Factor: I

CONCENTRATION UNITS;
(ug/L or ug/Kg)______Number TICs found: S

CAS NVXBER COMPOUND NAME

IJltkAt) i 2,c i

RT EST. CONC.

37319 1

__ElII
__________

I
I
I
1

IQI
5 I I

IJth.I: I
I_H I

I.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

1
I. I 41i I
I.

P I
'• P 4.Zo'i,nei- CYCVML /-.TIVYt - I I

Iie4'i I /1.'i I

Lfl. fl'7%f 1j5-MYLCytJPMTI.$aftTC I I 1!'

I I

I
I

I
I I I

I I

:

:

I I I

I I
I P

I I

I I
I I I
I I I
I I I
I I I

I I

I I

I I



LABCRATOP1ES INC.

CLIENT U.S. ARIY CORPS OF ENGINEERS

DESCRIPTION _________

609

Methodology: FederS Register —40 CFR, Part 136, October 26, 19&4

comments:

Authoflzet

October 24, 1989Our

I
I

37 320
Base/Neutral

Priority Pollutants

-'OSNO. 3068.016.517

Richards-Gebaur Air Force Base — Water

1
-J

1

-I

'I
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLENO. J0686 OATECOLLECTED 91489 DATEREC'D. 9—1889 DATEANALYZED 92089
ppb ppb

1 3-DIcfllorobenzens 'crt'] Duethylphthalate <11
1,4-Dichloroberizene - N-nitrosodiphenylamine

1,2-Dichlorobenzene
-

- - ] Hexachlorobenzerie
Hexachioroethane 4-Bromophenyi phenyl ether

Bis (2-chioroethyl) ether
'

" Phenanthrene
Bus (2-chloroisopropyl) ether Anthracene

- - -

N-Nitrosodl-n-propylamine 7 -

-- ] Du-n-butyi phthalate

Nflrobenzene Fluoranthene

Mexachiorobutadlene-
- --_ —

1 Pyrene
1,2,4-Tr;chloroberizene Benndine

-

(54
isophorone 7 .; j Bbenzphth&ate
Naphthalene

— --
BIs(Z-ethyihexyflpflthaIate

- — -. I

Bis(2-chloroethoxy) methane - J Chrysene
Hexachiorocycloperitaduene - ,Benzo(a)anthracene I

-
——--—-----------—--y---------------J

Z-Chloronaphthalere' :T::-: TI' 3,3-Dlchlorobenzldurle
<22

Acenaphthylene
-

DI-n-octylphthaIate7 - - ' -

Acenapttthene - j Benzo(b)tluoranthene
Dumethyl phthalate Benzo(kj'üthiW —

—_---—J
ZSclnitrotoluene - -. " - - - - t] Benzo(a)pyrene—— --.--c----— ---t'--__ 'L-
Fluorerue lndeno(t.2.3-cd)iné' —

4-Chloropflenyt phenyl ether
—

Dubenzo(a,h)anthracene
-

2,4-Ounitrotoluene
- ''

tib1hBnylhydrazIner -c'I'.tI' - rC7- N-NitrosthiAmtn
-'-.-.-

1
J

OBG Laboratones, Inc., an Otulen &Gere Limited Company
Box4942Il3O4BuckIeyRd./Syracuse. NY 132211(315)457-1494

6



I 37 321

I __ Acid• _____ Priority Pollutants
I LABORATORIES, INC.

-

CLIENT U.S. APtlY CORPS OF ENGINEERS .'osNo. 3068.016.517

I DESCRIPTION Richards-Gebaur Air Force Base - Water• 609

SAMPLENO. JO686 DATECOLLECTED 9-14—89 DATEREC'D. 9—18-89 DATEANALYZED 9-20—89

I _______
ppb

2-Chiorophenol
-

.cflij4,6-Tnchloropheriol <11

I 2-Nitrophenol I
-

<iT.
Phenol 2.4-Ounitrophenol <54

- 2,4-Dimethyiphenol L _______ 2-Metflyl-4,6-dinitrophenolI 2.4-Dichiorophenol _______ _________ — - I-
4-Nitrophenol

I Methodology: Federal Register — 40 CFR. Pan 136. October 26, 1984
-

Comments:

I Benzyl Alcohol <11.

2-Methyl phenol _______________

I
4—Methyl phenol _______________
Benzoic Acid <54.

4—Chloroaniline <11.

I
2-Methylnaphthalene <11.

2,4,5—Tricfllorophenol <54.

I
2—Nitroaniline _______________

3-Nitroaniline _______________

Dibenzofuran <11.

1 4—Nitroaniline <54.
-

I
I .-

-

- Authoflat________
OBG Laboratones, Inc.. an OBrien &Gere Limited Company o b 24 19898ox4942/l3O4BuckleyRd./Syracuse,NY 132211(315)457-1494 Dat.: C 0 er



11
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I

Lab Name: OBG LABORATORIES, INC. contract:SOfl, do ,517

37 322

Lab Code: Case No.: LAS No.: SDC No.: I
Matrix: (soil/water) WI4itR

Sample vt/vol: _______

Level: (low/med) ____

% Moisture: not dec.

Extraction: (SepF/Cont/Sonc)

GPC Cleanup:

Number TICs found: ______

I CAS NUMBER

I
1.____________

I 2.____________
3. _____________

I 4.____________
I 5. ____________
I 6. ____________
1 7.___________
I 8. ____________
I 9. ____________

10. ____________
I fl.•____________
I 12.____________

13.
I 14.
I 15.____________
I 16.
I 17. ____________
I 18.____________
I 19.____________
I 20.____________
I 21._____________

22.____________
I 23.____________
I 24.____________I 25._____________
I 26._____________
I 27.____________
I 28. _____________
I 29.____________
I 30.
I __________ I

Lab Sample ID: JcC2g4
I

CONCENTRATION UNITS
(ug/L or tag/Kg)_______

>612L2.

EPA S?.MPLE No.
I
1

______(g/mL) mL lab File ID: ___

____ Date Received: OR I
dec. Date Extracted: C9/O/9

SCPF Date Analyzed: _________

pH:_— Dilution Factor: _______

9

COMPOUND NAME

UNk.JnioM C&-iI.2fl
I;NpiOwN I II I 1.0
I)NKT'Jfl!t)IU I L1,fl I

IJNKA/O!6PU I

I L)NKNflUSpJ I

0Nk1¼10W1\i I

I 13
I 9,0

pNKr'JnK) I a,.9t I_________
IIcIGtcI

s(-èThtØhn.,I)ph+halo4-II I

ii79I1 o??.9I I
I

I I

I I

I I

I I I

I I I

I I
I

I I
I I I

I I I
I I I

I I I

I I I
I I I

I I I

I I

RT
I

EST. CONC.
I Q

ISO I____
_____ _________I ________ ________i__________ ri
_____ _______I________ _______ icrni___ II
___ PH

______ _________ I ___ I
I _________ I ___ I

I
I
I
I
I
I
I
I
I
I

FORM I SV-TIC 1/87 Rev.



I 37 323

LABORATOPfl INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS _________________

DESCRIPTION Richards-Gebaur Air Force Base - Water
1207

SAMPLENO. J0687 DATECOLLECTED 9—14—89 DATERECD. 9—18-89 DATEANALYZED 9—20—R9

i,3-Oicfllorobenzene Diethylphthalate

I .4-Dchlorobenzerie N-nitrosodiphenylamine

----- —1--._j
B's (2-chloroisopropyl) ether

N-Nitroscdi-n-propytarnine
-

--:
-. - -:

Nltrobenzene

Hexachiorobutadlene-
-

-
-.

-
'

1 .2.4-Trichlorobenzene

lsophomneT ii
Naphthalene

B(2-chIoroethoxy) methane

1-lexach lo rocycl o pentad iene

Z-Chtoronaphtbaiena - C 2T]
Acuiiihthepe -- -/- T-;-----.
Dimethyl phthalate

Z6-Olnltrotoiuene-- - ]
Fluorene

4ChlrophenyIrphenyl-ether TT
2.4-Dinitrotoluene

i-TEt; tc'i

ppb

Hexachlorobenzene

4-Bromophenyl phenyl ether

Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Benzidine
<53_

Butyl benzyl phthalate <11—
Bls(2-ethyihexyl)phthalate [

-] Chrysene I
Benzo(a)aithracene 1
3.3-Ouchlorobenzidlrle<21

Benzo( b) (I uoranthene

Benzo(k)ftuoranthj

Benzo(a)pyren;

!ndeno(1,2,3cd)pyrene-

Dibenzo(a, h )anthrace ne

Thenz(gA.ieii
N-Nitrosodimethyi AmIne

OBG Laboratones. Inc., an O'Bnen & Gem Limited Company
October 24, 1989Box 4942/1304 Buckley Ad. / Syracuse, NV 13221 / (315)457-1494 Dat. _____________________

I
I

I ____
— - Base/Neutral= = __ Priority Pollutants

JOSNO. 3068.016.517

1,Z-Dlchlorobenzene

kexachioroethane

Bis (2-chioroethyl) ether

ppb

<11.

— j
-

Acenaphthylene

1

I
I
I
I
I
I
I
I
I
I
I
I
I

M.thodelogy: Federal Register — 40 CFR, Pan 138. October 26, 1984

Comments:

A,.ffin.4n

- 71



37 324
Acid

Priority Pollutants

ppb ppb

- 2.4frlrichlorophenol <11

________ 4-Chioro-3-methylphenol cu ]
________ 2,4-Dinitrophenol <53

2-Methyt-4,6-dinitrophenol I
'

Pentachiorophenol [

136, October 28, 1984

<11.

1.

<53.

<11.

<11

<53.

.lLf

<11.

<53.

I
I , OBG Laboratories Inc.,an O'Bflen & Geretjmited Company

5ox4942/l3o4BuckleyRd./Syracuse,NY 13fl1 /(315) 457-1494

I

I — %

LABORATORIES, INC.

CliENT U.S. APtlY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water

1207

.JOBNO. 3068.016.517

SAMPLENO. J0687 flATECOLLECTED 9—14—89 ATEREC'D. 91889 DATEANALYZED 9-20-89

2-Chlorophenol - <IT.________
2-Nitrophenol

Phenol -
- j

2,4-Oumethyl phenol

t4-Dichlorophenol
-

I
I
I
I
'I
I
I
I
I
I

•1

I
I!

I

Methedelogy: Federal Register — 40 CFR. Past

Comments:

Benzyl Alcohol

2—Methyl phenol

4-Methyl phenol

Benzolc Acid

4—Chloroaniline

2-Methyl naphthal ene

2,4,5— Tn c h 10 nop heno 1

2-Nitroanil me

3—Nitroaniline

Di benzofuran

4—Nitroaniline

Authodnd

Dalt October 24, 1989

'22



r ,-. I
37 325

Lab Name: OBG LABORATORIES, INC.

Case No.:

Matrix: (soil/water) WATER

1?

Sample wt/vol: C1J*O (g/mL)mL
Level: (low/med) i_oW
% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) _____

(Y/N) N ____

EPA SAMPLE NO.

SDG No.:

Lab Sample ID: -T'Oc,7'7

LabFileID: >B.Z!3
Date Rece•ived: _________

Date Extracted: OJXJ9
Date Analyzed: _________
Dilution Factor: l.a

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
3.2.
3.3.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

CONCENTRATION UNITSp
(ug/L or ug/Eg) i-id IL

a,
I I I

RT I EST. CONC. Q
I I I1)14 I 1 _________LSJ______I-______L______ _-I

____ ______ I __
______ _________I ___
______ _________ I ___
______ _________ I ____ I____ ______ I__
______ _________ I ___ I
______ _________ I ___ I
______ _________ I ___ I____ ______I __

_____ _________ I ___ I
______ _________ I ___ I
______ _________ ___ I

I ___ I

1/87 Rev. III

SEZIIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code:

contract:3oj,gpjL0.57 I

/cQcD7

SAS No.: ______

GPC Cleanup:

Sp F

pH:_—

Number TICs found: I

CAS NU21BER

1.

COMPOUND NAME

Vki;('..inwrJ

I —

13./I I

I I I.2o I

I
" I ."i I

I 4.'? I in
I eVCL4CAa'.j NflCTMYL.3.PR I .t I

I t!&it4,..JOwtt I bC I
I " I girl Iiii'1 I i ti-CtAVLMCJdytiPM114ALaCJ 2hAi

I I
I I

I I

I I I

I I I

I I I

I I

I I I

I I I

I I

I I I

I I I

I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I
I
I
I
I
I
I
I
a

I
1

I
FORM I SV-TIC



I
I ____

LABORATORIES, INC.

CLIENT u.S. ARMY CORPS OF ENGINEERS

DESCRIPTION

1209

I 0

I
I

____
II _____

I
-I'

I
I

A'

I-
I Methodology: Federal Register —40 CFR, Past 136, October 28, 1984

Comments:

I
I
I OBG Laboratones. Inc., an O'Bnen & Gore Limited Company

8ox4942/ l3O4BuckIey Rd. /Syracuse, MV 13221 / (315) 457-1494

I

I
1

37 326
Base/Neutral

Priority Pollutants

JOBNO. 3068.016.517
Richards—Gebaur Air Force Base - Water

SAMPLENO. J0688 DATECOLLECTED 9—14—89 DATEREC'D. 9—18—89 DATEANALYZED 9—20—89

ppb

ItT II'2; Oiethylphthalate <11.
1,4-Dichlorobenzene Nnltrosodipfleny(amine

—. - •—'

] Hexachlorobenzene
-: 4-Bromophenyiphenyt ether

—

-1 Phenanthrene

. Anthracono
- ]

DI-n-butyl phthalate

Ruoranthene -

—- -
•1

T] Pyrene
Benildine- •<55

—

—
'ii(7iyIhexyI)phthaIatr F—

Chrysene

TBeno(ajihiiwane ——— j-"-— - r- 1
--- .—. — -—.J---

'''] 3 3-Dichlorobenzidine <22
- Di-àöctyipiiiià -

<1 t
J-J Benzo(b)fluoranthene

1 Z-Dlcfltorobenzene
-

Hexachloroethane .

Big (2-chioroethyl) ether ' -- - 1

Big (2-chloroisopropyl) ether

M-Nitrosodl-n-propylarnrne

Nitrobenzene

HexachlorobutadIen&T--2 : -7-2 -
1,2,4-Trichlorobenzene

isophorana

Naphthalene

Blsr(Z-chiorcethoxy) methane

Hexachlorocyclopentadiene—____________________
2Cbloronaphthalene- "
Acenaphthylene

M810Pt)th0t1!:;iT-2
Dimethyl pnthalate B(k)fiuonmhene -ii-- -

—

- ZD1nitrotãIuene-' 71f7 fl-_ - —J BenzO(a)pyrefle

Fluoreno - indeno(f,Z3-cdhe- .
-

4-chiorophenyIphenytether- cL. Oibenzo(a.h)anthracene
- —

2.4-Dinitrotoluene Benzo(g.h.flperyIeñ -

-

- N-Nttrosodimethyl Amine
-

— - -xSt

A.'*at
Datr October 24, 1989 . 7



I,

37 327

LABORATORIES, UMC

Acid
Priority Pollutants

CLIENT U.S. ARMY CORPS OF ENGINEERS JOONO. 3068.016.517

DESCRIPTION Richards—Gebaur Air Force Base - Water
1209

SAMPLENO. J0688 flATECOLLECTED 9—14-89 flATERECt. 9-18-89 nATEANALYZED 9-20—89

Benzyl Alcohol

I 2—Methyl phenol

4—Methyl phenol

I
Benzoic Acid

4—Chloroaniline

2—Methyl naphthal ene

2,4,5Tri chl orophenol

2—Ni troanil me

3—Nitroaniline

Dibenzofuran

I

I

I

OBG Laboratoulet Inc.,as' O'Brien &GereCimlted Company
Box 4942/1304 Buckley Rd. /Syracuse, MV 13221 /(315) 457-1494

Authodzed: 1/LIJSIP2Q p49P1
,,... October 24, 1989

I!

I

I

I

I
I
I

ppb . ppb

2-Chlorophenol - cfl - } 2,4,6-Truchtorophenol

2-Nutrophenol
-

4-Chioro-3-methylphenol

Phenol — ___L_.__ ______ ________I jtP1?1trot
2.4-Dimethylphenol

2,4-Clchiorophenol

<11.

-- <11.-

<56.

I Methodology: Federal Register — 40 CFR, Part 136, October 26. 1984

Comments:

1

_______ l!ttY16-11troPflefl?l - I -,
Pentachlorophenol I

-F -,4-Nluophenffl4,

<11.

4,

<56.

<11.

<11.

<56.

'I,

<11.

<56.4—Nitroaniline

I

I



Lab Name: OBG LABORATORIES, INC.

Case No.:

Matrix: (soil/water) WATER

sample wt/vol: S4O (g/tnt)mL
Level: (low/vied) LOW

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) _____

(Y/N)IL ____

Lab Sample ID: Zc)((,gg

Lab File ID: ________
Date Received: _________

Date Extracted:_________
Date Analyzed: iQ1°It
Dilution Factor: I.o

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I I

I
RT

I

I I

EST. CONC. I Q
I =====

-? ___

____I_
______ I

______ —I
____________________ I..,

_________ I___
__________ I___ I

__________ I___
_________ I___ I

_________ I__________ I__
__ I

_________ I___ I

_________ I___I
_________ I ___ I

_________ ___ I

__ I

r r'.'-
'F

SEZ1IVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code:

37 325
EPA SAMPLE No.

contract:3OL9iJjL5)7 I

SAS No.:

I
SDG No.: I

GPC Cleanup:

I

SEpF

pH:_—

Number TICs found: I 1...

CAS NVNBER

I J\J5t

CONCENTRATION UNITS;
(ug/L or ug/Kg) ______

I 9t&np...JAL Z-fl7M>t -

I.

I ()rJc..iJrJ I -o-. I

I
' I I .31

I I

• ca, I -,

IC/c-LnuA& l-fr1erMn..--eppl 4fl I

.ç c £-1 )- I CCLTS7Afr !LM.. ?cxAN I
)'-'cic— 4.c.-ta -eruyt-

I

I

I -dikt.UOuJt..J
•'

I /9
a.,'i. I

I Pja .CrM VLnt?)(YL) PrA&At
%jJOU.JtJ

aL-'t J ip

I I I

I I I

I I

I I

I I

I I

I I I

— I I I

I I I

I I

I I I

I I

I I I

I I I

I I

I I

I I I

I I I

I
1

I
I
I
I
I
I
I
I
I

I ____________

FORM I 57-TIC 1/87 Rev.

i



I 37 329

Benzidine <54.

-C] Butyl benzyl phthalate cli
BIs(Z-ethj'lhexyl)phthalate - - --

Phenanthrene

Anthracene

- Di-n-butyl phthalate -

J

_____ _________ 3 Chrysene . <Ii.
'Thenzo(a)amhiacene *tI3I1 11

3,3-Oichlorobenzidine
-. <22.

____________ ________________ _______ -— (TI.
______________________________________ 1 Benzo(b)fluoranthene

Tëenzo(k)ftuoranthene

_____________________________________ jBenzo(a)pyrene
-

- Indeno(tZ3-cd)pyrene

Oubonzo(a.h)anthracene

Benzo(g.h.flperylene

N-Nitrosodimethyl Amine

-

Authefliet 2S4ZU/c61' 4zif/,

-

OBG Laboratortes. Inc., an O'Bflen & Gem Limited Company October 24 1989Box4942Il3O4BuckIeyRd.ISyracuse.NY 132211(315)457-1494 Dat.: _______________________________

I

U

I
I

LA8ORATORIES INC.

CLIENT 11.5. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards—Gebaur Air Force Base - Water
604

Base/Neutral
Priority Pollutants

_______JOSNO. 3068.016.517

I
1

SAMPLE NO. J0689 flATE COLLECTED 9—15—89 DATE RECD. 9—18—89 DATE ANALYZED 9-20—89

ppb

1.3-Dlcniorobenzdns

i,4—Olcfllorobenzene
'p'JI'-J Diethylphthalate <11

N-niirosodlphenyiamin
-'

Hexachlorobenzene

4-Brontphenylphenylother

']
1

1 2-Olchlorobenzeni ']
Hexachloroethane

!! (2-chioroethyl) ether
-

- -

Sic (2-chloroisopropyl) ether

1

I
I

Nitrobenzene

Hexachiorobutadiene - - - ---'- -

1,2,4-Trichlorobenzene°°TTTTS-
Naphthalene

Bis (2-chloroethoxy) methane

I 1-fexachiorocyclopentadiene

'3chroronaphthalenè T. -- _-

•
-I

I

Acenaphthytene

Dimethyl phthalate

'z$DrñftmtoIue. -. T' ':-T-Y-'-
Fluorene

4-Chiorophenyl phenyl ether -

2,4-Olnitrotoluene

7*

I
I
I Methodology: Federal Register — 40 CFR, Part 136, October 26. 1984

Comments:

I

1



I
i __ Acid
a __ Priority Pollutants
I LABORATORIES. INC.

CLIENT U.S. ARJIY CORPS OF ENGINEERS OBNO. 3068.016.517

DESCRIPTION Richards—Gebaur Air Force Base - Water
• 604

SAMPLENO. J0689 DATECOLLECTED 9—15—89 DATERECO. 9-18—89 DATEANALYZED 9-20—89

I
ppb

—________________________________________________________
2-Chiorophenol <IL 2,4,6-Truchlorophenol <11

I
2-Nitrophenol L - —

4-Chloro-3-rnethyiphenoi - ii.
Phenol 2.4-Dunutrophenol <54

2,4-Diinethylphenol L 2-Methyl-4.6-dinutrophenol

I 2.4—Dichioropheno) ,j _______]
4-Nitrophenol

I Methodolog: Federal Register — 40 CFR, Pan 136. October 26. 1984

Comments:

I Benzyl Alcohol <11.

2-Methyl phenol ________________

4—Methyl phenol ______________I Benzoic Acid <54.

4—Chloroaniline <11.

I
2-Methylnaphthalene <11.

2,4,5—Trichlorophenol <54.

2-Nitroaniline ______________I
Dibenzofuran <11.

I
4-Nitroaniline <54.

I

I

Autheflnd:___________
OBC3 Laboratones. Inc., an OBrien & Gem Limited Company . I, OA
Box4942/l3O4BuckleyRd./SyracusaNv 13221/(315)457-1494 DatE .,c o..er

I
-7s



ai aal
1? EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: OBG LABORATORIES, INC. contract:3OgojL,.Si7 I ______________

Lab Code: Case No.: SAS No.: SDG No.: IMatrix: (soil/water) WATER Lab Sample ID: ___________
sample wt/vol: 925 (g/mL)mL Lab File ID: — I
Level: (low/med) LOW Date Received:

% Moisture: not dec. dec. Date Extracted:09

Extraction: (SepF/Cont/Sonc) SEpE Date Analyzed: /01%/fl
GPC Cleanup: (Y/N)N1 pM:_— Dilution Factor: _______

CONCENTRATION UNITS;
Number TICs found: 1 (ug/L or ug/Kg) ______

I I I I I S

—

I CASUMBER COMPOUNDNAXE I RT j EST.CONC.I Q
I I

-
I I I

I 1. ,a'jsti I P&T&PUAL añtT/-1'/L )_3 I NJ l\ I
2. ___________ I _______ I ___________ I____
3.___________ I ________________________ 'is, I (, I I\I

I 4._____________ I _____________________________ _________ I ______________ I _____
I 5.____________ ____________________________ coy -\ p1
I 6. 'iirnii Ic yc A.r.'e. /-h7M_-2Pk .71 I ___________ I ____
I 7. ____________ I .' I 'tfl I 1 I _____18.______ I______________I____ I______ I__ I1•______ I ______________I____ I ______I __
110.______ I______________ ____ I______ I__Ill.___________ I — I _______ I ___________ I ____ I112. ______ I ______________ ____ I ______ __ I
113. ____________ I ____________________________ ________ I _____________ I _____
114. ________ I ___________________ _____ I _________ I ___
115. ________ __________________ _____ I ________ t ___
j16._______ I _________________ I _____ I ________ I ___ I
I1.________ I __________________ I _____ I ________ I ___ II'S.________I ___________________ I_____I _________ I___ I

J19.____________ I ____________________________ I ________ I _____________ I_____ I

120. ___________ I ________________________ I _______ I ___________ I____ I

21.________ _________________ _____ ________ ___
122. ____________ I ____________________________ I ________ I _____________ I _____ I
23.____________ I ____________________________ I ________ I _____________ I _____

124. _________ I ____________________ I ______ I _________ I ___
)25._______ )_________________ ) _____ ________ ___ I

26._________ I _____________________ I ______I __________ I ____
27.__________I _______________________ I _______ I ___________ I ____ I
28. _________________ _____ ________ I ___

129. I_________________ _____ ________ I ___ I
j30. ______ I ______________ I ____ I ______ I__ I
I _________ I _______________ I ____ I _______ I ___ I

FORM I SV-TIC 1/87 Rev.

I



LABCRATORIE INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards-Gebaur Air Force Base - Water
606

37 332
Base/Neutral

Priority Pollutants

I SAMPLENO. J0690 rIATECOLLECTED 91589 flATEREC'D. 91889 DATEANALYZED ___________

ppb
rt'v,j.- y,,sr-'——' -

t.3-Dlcttlorobenzene - cia.. j Diethylphthalate <12
1,4-Dichlorobenzene - Nnltrosodlphenylamine --

-,

1 Hexachlorobenzene

—-
-

] Phenanthrene
Anthracene j

- ] Ol-n-butyl phthalate
' Fluoranthene

-
]

-
-"

:':] Pyrene
Bentidine <60.

] Butyl benryl phthalate <12

Hool
-

-:
3 Chrysene <12.
'ëiia)anthraèr"""" 'i1 --——1. -—---—--"' ] 3 3-Duchlorobenzudune <24

DI-nctyIphthalat& <12
Benzo(D)tluoranthene

t 2-Duchlorobenzene

-Hexachioroethane

Bis (2-chioroethyt) ether - "7' ii
Bus (2-chioroisopropyl) ether

N-Nitrosodl-n-propylamlne

Nutrobenzene

Hexachiorobutadiene - - -:
1 ,2,4-Truchlorobenzene

iiia'ne - - " -""

Naphthalerie

Bis (Z-chloroethoxy) methane " -
-

Hexachiorocyclopentaduene

Z-Chloronahthalene
'' '

Acenaphthylene

Thcenaphthena .'
Dumethyl phthalate -B!cu(k)ffuolstthene

:"T, 'C] Benzo(a)pyrene "
——————-----"-------—---

-j Dubenzo(a,h)anthracene
Benzo(g,h,i)iryiée

'-- '-] N-Nitrosodumethyl Amine

'"J
'fl

J

- 2$-Dinifrotoluene

Fluorene
-——-—-———________________

4-Chioropheny) phenyl ether ' -'
2,4-Dinutrotoluene

t2.Dlphenythydrazlne "'

OBG Laboratories, Inc., an O'Brien & Gereumuted Company
Box4942/1304Buckley Rd./Syracuse, NY 13fl1 / (315) 457-1494

I
I - — —

I
JOBNO. 3068.016.517

ppb

I
I
I
I
I
I
I
I
I
I
I
I

Methodology: Federal Register — 40 CFR, Part 138, October 25, 1984

Comments:

I
October 24, 1989 - - 80



I 37333

I ________
Acid

Priority Pollutants
LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards—Gebaur Air Force Base - Water

2-Chloropheriol <12 2.4,6-Trichlorophenol <12.
2 Nutrophenol

— -
4-Chloro-3-rnethylphenol <12

Phenol —--.-- — -.. 2.4-Diriitrophenol <60.
2.4-Dimethylphenol 2-MethyI-4,6-dlnitropflenol L —. .

2,4-Oichloropfleno$ . Pentachiorophenol

— 40 CFR, Part 136, October 26, 1984

Comments:

Benzyl Alcohol

2-Methyl phenol

4—Methyl phenol

Benzoic Acid

4—Chloroanil me

2-Methyl naphthal ene

2,4,5— Tn c h 10 rop heno 1

2-Nitroanil me

3—Nitroanil me

Dl benzofuran

4—Ni troanil me

'I,
<60.

<12.

<12.

<60.

'I,

<12.

<60.'

I
I
I

A.dha

,, October 24, 1989 --81

606

JOSNO. 3068.016.517

SAMPLENO. J0690 nATECOLLECTED 9—15—89 flATERECD. 91889 flATEANALYZED g-2o-gg

ppb ppb

I
I
'I
I
I
I
I
I
I
I
I
I
I
I

08(3 Laboratones. Inc.,an O'Bnen &Gere Limited Company
8ox494211304Buckley Rd./Syracuse, NY 13221 /(315) 457-1494



37334
1? EPA SANPLLNO.

SEMIVOLATIIS ORGANICS ANALYSIS DATA SHEET ________
TENTATIVELY IDENTIFIED COMPOUNDS I

Lab Name: OBG LABORATORIES, INC. ____________

Lab Code: Case No.: ______ _______ ______
Matrix: (soil/water) WATER _____________

Sample wt/vol: Z3C (g/mL)mL ________
Level: (low/med) LoW ________
% Moisture: not dec. dec. __________

Extraction: (SepF/Cont/Sonc) _____ __________

GPC Cleanup: (Y/N)N ___

contract:3OL2OjL&5l7 I

_____ SAS No.: ______ SDG No.: ______

Lab Sample ID: ____________

____ Lab File ID: _________

Date Received: O9/i'R/1

Date Extracted:________

SEpF Date Analyzed: (O/%/T9

pH:_— Dilution Factor:

CONCENTRATION UNITS;
(ug/L or ug/Kg)______Nuztber TICS found: ci

CAS NUI13ER COMPOUND NAME

I [p.Jj&kr' rtJ

I I
i RT I EST. CONC.

I—

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.is.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

I'
II
I
I
1

I
I IIIQI

__
I

H :
___

I

1/87 Rev.

•1 I3i I 1
I I 'L'I I

I -.flc I it
I Piu jIt\C I________

- I Prtcrpr...c #0 IS TMAl I •
I J&IICNiflL)tLd I I I / I ii.ii I

I It3,p $ ,c
I I I

I I I

I I

I I I

I I I

I

I I I

I •I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I
I I I

I I I

I I I

I I
I I I

I I I

FORM I SV-TIC



37 335
Base/Neutral

Priority Pollutants

_______JOGNO. 3068.016.517

ppb ppb
-

1 Diethylphthalate -
<110.

N-nittoscdipflenylamine

Hex ach 10 ro benze no

4-Brornophenyiphenyl ether
—

Phenanthrene

Anthracene

Di-n-butyl phthalate
1

Benzidlne
- <540.

Butyl benzyl phthalate <11 0.
Bls(Z-ethylhexyl)phthalate 1600.

j
Chrysene

- -

<iij.
-

Benzo(a)anthracene <110.
3,3-Ouchlorobenzidine <220.

- DI-noctylphthalate —i

] Berizo(b)tluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1.Z3cd)rene

Oibenzo(ah)anthracene
- - - -- -

--
- -_

-1
N-Nitrosothmethyl Amine

October 26, 1984

I Elevated detection limits due to matrix interferences.

OBGLaboratofles,lnc.,anO'Brien&GereLimitedCompany
-

October 24, 19898ox4942/1304 Buckley Rd./Syracuse. MV 13221 / (315) 457-1494 n-i—

LABORATORIES, INC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

DESCRIPTION .Richards-Gebaur Air Force Base - Water

GMW4

1.3-Dichlorobenzene-

SAMPLENO. 30691 nATECOLLECTED 9—15—89 flATEREC'D. 9—18-89 DATEANALYZED 9-20-89

1,4-Dlchlorobenzene

I
I
I
I
I
I
I
I
I
I
I
I
I
I

-

1.2-Dlchlorobenzene - - - .
Hexachloroethane

Bls(2-chloroethyl) ether
— i

Bis (2-chiorousopropyl) other

M-Nitrosodi-n-propylarnine- -

Nitrobenzene

Hexachiorobutadlene t - -

i,24-Trichlorobenzene

isopnoinc" :
-

Naphthalene

Bis (Z-chloroethoxj) methane

Hexachiorocycloperitadiene

2-Chloronaphthalene - - -.--

Acenaphthylene

Acenaphthene cttT7T- --

Di methyl phthalate

23-O(nitrotoluene ::-- -
1

Fluorene

4-Chi&EenyI phenyt ether: - -
- :,. Ti

2.4-Ui n itrotoluene

tZolphenythydrazine -C'T ;:T

1

I Methodology: Federal Regter — 40 CFR. Part 136.

Comments:

I
I
I

Auffinfln&

S'



I
I.

- — — —
LABORATORIES, INC.

CLIENT 11.5. ARMY CORPS OF ENGINEERS

DESCRIPTION _________

GMW4

2-Chlorophenol _____ ______ cflQ. 7
2-Nitropheriol

Phenol
- -

2.4-Cimethyl phenol

Methodology: Federal Register — 40 CFR, Pan

Comments:

Benzyl Alcohol

2-Methyl phenol

4-Methyl phenol
Benzoic Acid

4—Chioroanj line

2-Methyl naphthal ene

2,4,5—Trichiorophenol

2—NI troani line

3-Nitroanil me

Dibenzofuran

4—Ni troaniline

<540.

<110.

<110.

<540.

<110.

<540.

Elevated detection limits due to matrix interferences.

I
I
I

OBG Laboratories Inc.. anOtnen &Gere Limited Company
Box4942/lSO4BuckleyRd./Syracuse. NV 13221 / (315)457-1494

Authaflat
_,. October 24, 1989

- 84

37 336

Acid
Priority Pollutants

.IOBNO. 3068.016.517
Richards-Gebaur Air Force Base - Water

SAMPLENO. J0691 nATECOLLECTED 9—15—89 nATERECO. 9-18-89 DATEANALYZED 9—2fl-9

ppb . ppb

I
I
I
I
I
I
I
I
I
I
I
I
I
I

2.4,6-Tnchlorophenol
- <110.

2.4-Oinitrophenol <540.
2-Methyl-4,6-dinitrophenol -

Pentachlorophenol
- -

4-Nitrophenol__ —

138. October 28. 1984

<110.



37 337 I
iF EPA SAMPLE NO.

SE}XIVOLAflLE ORGANICS ANALYSIS DATA SHEET ______________TENTATIVELY IDENTIFIED COMPOUNDS I G VV4Lab Name: OBG LABORATORIES, INC. Contract:3OL2Ojf5j7 I_____________ I

Lab Code: Case No.: _____ SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: ZQ(oCI
Sample wt/vol: 3G (g/mL)rnL Lab File ID: __________
Level: (low/med) 1_OW Date Received: ________
% Moisture: not dec. dec. Date Extracted:_________

Extraction: (SepF/Cont/Sonc) SepF Date Analyzed: /Q/g,/9 1
GPC Cleanup: pH:_— Dilution Factor: JO

CONCENTRATION UNITSNumber TICs found: _____ (ug/L or u/K)LJØ/L
I I

I
I CAS NUMBER I COMPOUND NAIE I RT I EST. CONC. Q
I I — I I I = I
I 1. __________ I t}rcKrin...cr..-' I /&,3n I ___________ ____ I12.________ I __________________ 1 _____ I________ I ___13.______ I ______________ I ____ I_______ I __ I14.________ I __________________ I_____ I ________ I ___ II5.______ 1______________ I ____ I ______ I __ I16.______ I ______________ I ____ I _______ I __ I17.________ I __________________ I _____ I________ I ___ I
Ito.________ I ___________________ I _____ I _________ I ___ IIn._____ I_________________I_____ I ________ ___j12.____________ I ____________________________ I ________ I_____________ I _____113.________ I __________________ _____ ________ I ___ II14.________ 1 ___________________ _____ I _________ I ___ IIts._________ I• _____________________ I ______ I__________ I ____116.________ I _________________ I _____ I________ I ___ I17. I __________________ I _____ I ________ I ___ IIts.____________ I ____________________________ I ________ I_____________ I _____119.____________ I ____________________________ I ________ I_____________ I _____120.____________ I ____________________________ I ________ I_____________ I _____ Ij21.________ I _________________ I _____ I ________ ___ I22.________ I _________________ I _____ I________ I ___ I23._________ I _____________________ I ______ _________ ____ I:24._________ I ____________________ I ______ I_________ I ___25. I _________________ I _____ I ________ I ___ I126.________ I _________________ I _____ ________ I ___27.__________ J _______________________ I _______ I___________ I ____128.__________ I _______________________ I _______ i ___________ ____129. I___________________ I _____ I _________ I ___ Ij30.________ I _________________ I _____ I ________ I___ II ___________ I ___________________ I _____ I_________ I ___ I

FORM I SV-TIC 1/87 Rev.

SI



I 37 338

OBG Laboratories. Inc., an O'Bnen & Gem Limited company
Authoflnd

8ox4942/lSO4BuckIeyRd./Syractise. NY 13221 / (315)457-1494 _•_. October 24, 1989

I

I

LA RATORIES, MC.

CLIENT U.S. ARMY CORPS OF ENGINEERS

oEscRunIoN Richards—Gebaur Air Force Base — Soil
SlOS 1

Base/Neutral
Priority Pollutants

.'OSNO 3068M16.517

I SAMPLENO. JO695 DATECOLLECTED 9—15-89 DATEREC'D. 9—18—89 DATEANALYZED 92689

ppb ppb

t.3-Oicfllorobenzene Hc44Øff 'ni Oietflylphthalate <4400.

1,4-Oich(orobenzene .

1,2-Dichlorobenzene
- ]

N-ñifrosodiphenylamine
-

Hexachlorobenzene
—

4-Bromophenyl phenyl ether
— —

I
Phenanthrene

Anthracene j
Oi-n-butyl phthalate

Fluoranthene
— —

1
Pyrene

eeniidVne <21,000
— —

Butyl benzyl phthalate <4400.
BIs(2ethyIhexyflpflthaIate1 I . -

- ii
Chrysene

'Thenzo(a)anthracene
'

3,3-Oichlorobenzidine <8800
Oi-n—actytphthaiate-

Hexachioroethane

Bis (2-Chioroethyl) ether 1
B's (2-chioroisopropyl) ether

N-Nltrosodi-n-propylamune
- -

- ]
Nitrobenzene

Hexachlorobutadlene-

124-Trichioroberizene
—

- -. '

isophorori&

Naphthalene

Bis (2-cflIoroethox) methane T.
- J

Hexachlorocyclopentadiene-_____________
Z-Chloronaphthalene

-
-: - -

' jj
Acenaphthylene

Acenaphthene
-

Dimethyiphthalate

'j Benzo(b)fluoranthene-
-

-- - - '-j Benzo(a)pyren;
— —

Indeno(1cijeWi
- 1 Oibenzo(a,h)anthracene
—

jñijàriiine
1N-Nitrosodrmethyi Amine

"1
"fl- - -

—T

r6Dinitroto(uenec—-- ' - :Tf-
Fluorene

-

4-Chloropflenyl pii&ijh ether - -

T2iinitrotoiuene

t.Z.tiphenylhydrWne : - IT

I
I
1

1

I
I
I
I
I
I
I
1

I
I

Methodology: Federal Re9Ister —40 CFR. Pan 138. October 26. 1984 UNITS: pg/kg dry weight

Comments:

Elevated detection limits due to matrix interferences.
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SAMPLENO. J0695 nATECOLLECTED 9-15—89 DATERECD. 9—18-89 DATEANALYZED 9—26-89

Benzyl Alcohol

2—Methyl phenol

4—Methyl phenol

Benzolc Acid

4—Chloroanil me

2-Methyl naphthal ene

2 ,4,5—Trichlorophenol

2—Ni troanil me

3—Nitroanilmne

Di benzofuran

4—Nitroanilmne

<4400.

-
Pentachlorophenol

4.-Nltropheflol

I
I

Elevated detection limits due to matrix interferences.

I
I
I

OBG t.aboratories, Inc., anOBrien & Gem Umned Company
8ox4942/ 1304 Buckley Rd./Syracuse. NY 13221 / (315)457-1494 flat—. October 24,_1989

- - 8.;

I 37 339

Acid
Priority Pollutants

JOBNO. 3068.016.517CLiENT 11.5. ARMY CORPS OF ENGINEERS

DESCRIPTION Richards'Gebaur Air Force Base - Soil

51351 ___________________

I
I
I
I
I
I
I

2-Chlorophenol

2-Nltrophenol

Phenol

2,4-Dimethylphenol

2.4-Dichlorophenol

ppb ppb

<4400.
-

I 2,4,6-TrichlorOphenol <4400

I _t!O!!i-etyI!h!n? s<4400.
2,4-Dinitrophenol - <21 ,000.

1

Methodology: Federal Register — 40 CFA, Part 136, October 26, 1984 UNITS:

Comments:

izg/kg dry weight

4,
<21 1000.

<4400.

<4400.

<21 .000.

1
<4400.

<21 .000.
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I 1. I_Uhjtcijrttji I ¶3'# IWnn I I
I 2.________ I ___________________ I ______ I _________ II13.________ ___________________ I ______ I _________ii
14. ________ ___________________ ______ I _________ II
15. ________ I __________________ _____ I ________ ii16.______ I______________ ____ I ______Hf17. ______ I ______________ ____ ______ I __ II._______ _______________ I ____ F _______ __
I 9., _______________ ____ I _______ I __ I
110.________I__________________ _____ ________ I ___ IIn.________ __________________ _____ ________ I ___
112.________ __________________ _____ ________ I ___
113.________ I _________________ _____ ________ I ___ I
114. ________ I __________________ _____ ________ I ___115. _______ _______________ I ____ _______ I __ I
116.______ ______________ I ____ _______I __ I
117. ________ I ___________________ ______ _________ ___
I'S. ________ ___________________ ______ _________ I ___
119. _________ ____________________ ______ _________ I ___
120. ________ ___________________ I ______ _________ I ___ I
121.. __________________ I _____ ________ ___

22.. ___________________ I ______ _________ I ___ I
123.________ ___________________ I ______ _________ I ___ I
124. _________ ____________________ ______ _________ I ___

25.________ _________________ _____ ________ ___I

126. ________ ___________________ ______ _________ I ___ I
27.________ ___________________ ______ _________ I ___ I

128. ________ ___________________ ______ _________ I ___ I
129. ________ ___________________ ______ _________ I ___ I
J30._________ ______ _________ I ___ I
I ___________ I I ______ I _________ I ___ I

•

I

/i. 3s
/_t,fl
cl..14

I I

I I

I I

I I

I I

j I
I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I

___ I
___ I
___

I
I
I
I
I
I

Cs'

4O
iF EPA SA2IPLZ NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS

S!&SiLab Name: OBG LABORATORIES, INC. Contract: I ______________

Lab Code: ________ Case No.: _____ SAS No.: ______ SDG No.: ______
Matrix: (soil/water) CnJL Lab Sample ID: _____________

Sample wt/vol: 3o.c (g/mL)___ Lab File ID:

Level: (low/med) Date Received: o9/It/

% Moisture: not dec. dec._____ Date Extracted: 09/a&/n

Extraction: (SepF/Cont/Sonc) — Date Analyzed: 1QIiC/ 1
GPC Cleanup: (Y/N)AJ pH: G.O Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: 6 (ug/L or ug/Kg) z.c/icc,
_______ 1) .2

________ ___________________ ______ _________ ___ I

FORM I SV-TIC 1/87 Rev.
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I STATION tocarcn oarf ITsg( —Ezj' J MO ci it
I

I !c__ C's1 CCNVIaNU$j
a,ouiaw

I

(cs UJ4it Sk.ifktC h/i q 4
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I I I I
i I I I
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I I I I
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I t I I
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—'U I Received by: Sa'w Data/TimeRe4inquube
I

Relinquishldby: t j Received by: r... bate/Tim.
I

II
I

Relinquished by' s1.., Received by: cs,..., Date,
I

Reiinquished by: ts,—.., Received by Mobile Laboratory ar field Dote/lime
onalyiis: s,..e i iI - . I

I
abor9y by: I Date/tin.Dispo:cned by: isqree's

T Date/TimeI I

MeThod at Shioment:
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O'Brien & Gere Engineers. Inc
Box 481311304 Buckley Road! Syracuse NY 13221 1(315)451.4100
Blue Bell. PA! Boston, MA! Landover MD I New York, NY/St Louis. MO I White Plains NY
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Reinquish.d ó: ts.q.nan.

I Received by: Vqa.

Received by: Vr...

I at /Tim.

I
Oat.j Tim.

Oispatcned by: isi—.s

Relinquished byt s.,.._.., Recetwed byt Sr.t.n Oa:e:Thn.
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I
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Method a* 5'itoment:
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q-vg--s4 ?6O

o'Brien & Gere Engineers. Inc
Sos 4873/1304 Buckley Road lsyracuse. NY 132211(315) 451'.4700
Blue Bell. PAl Boston. MA! Landover. MO I New York. NY! St Louis. MO I While Plains. NY
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j eceived by: t.... bate/Time
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Dipatcned by: fSI....nd Dote/Time
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I

Dote/tn,
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o Brien & Gere Engineers. Inc
-
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Reiinquished by: es,.., Received by Mobil. labosavc:y fat field

anaIvsissw
Date/tm.

I

Cats/Time

I
1

I
Method ot Shiomeni:

Oat

9- Y2- /'-
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I

Received by: v....
•

Received by: (,..w
!

'Dote/Tim.

?
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Reiinquished by: s,,..,

I

Received by Mobile tacoratary
onalysis: .s.,..—.i

foe li.Ld
j
.

Dotejl;me

Dispa:ciied by: ($,.....w Date/Time Lobnolory by:
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-

Date/tin,

-Az II;Ad

Otrien & Gere Engineers Inc
Box 4873/1 304 Buckley Road Syracuse. NY 132211(315) 451.4700
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CASE FILE
1

Suey: _____________________ Data Collected: 9-JJ—?
I

sampler: 2msieeJ Date Received: __________ I
Client Name and Ref. # : i I
Laboratory Number: StLI,9. nit't, .3&7

Condition of Shipment: _______________________________________

$

I
Archive? If so how long ? 1

• Signed: (" )1g2 ' I
- Sample Coordinator

I
Dis;osal Procedure: I

I
Signed:

I
Date: ic—f/-fl I

* The routine disposal procedure for non—hazardous samples is to -

dispose of the samples 4 weeks after a typed report is signedand wailed to the client. Water samples are filtered through
carbon to the sanitary sewer. Solid samples are sent to a
sanitary landfill. -
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C?vditicn of Shipment: /13)0 ,y'o.L icetil no/ i,t,t';t,prI
,/e. jZtt. A4//Arn,ph. fLu' i twnf ' v'Sz
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L3J°OItad LQ. F 9-/a7-7,
Archive? If so how Long ?

*
Disposal Procedure _____________

$ igned: ______________________

Sample Coordinator

* The routine disposal procedure for non—hazardous samples is todispose of the samples 4 weeks after a typed report is signedand mailed to the client. Water samples are filtered throughcarbon to the sanitary sawer. Solid samples are sent to a
sanitary landfill.

Sampler: izL. Pnmo&i
Survey: ,?,1//4'i) 'QA2? . Date Collected:
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Date Received:

/ 9
9- /9-2.
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I
I _________________________
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I Date:
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Archive? If so how long ? At
Signed: __________________

Sample Coordinator

I

*
Disposal Procedure

Signed:
Data:

I
___________ I
___________ I
_____ I

/0-/I--sc

* The routine disposal procedure for non—hazardous samples is todispose of the samples 4 weeks after a typed report is signedand mailed to the client. water samples are filtered throughcarbon to the sanitary sewer. Solid samples are sent to a
sanitary Landfill.
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Client Maine and Ref. #

Laboratory Number:

Date Collected:
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Lab Name: OBG LABORATORIES, INC.

Lab Code: -
Case Xc.:

Contact: 3a?. cic. 577
flS Xc.: 5CC Xc.:

I

* Column to be used to flag recovery values
r Values outside of contact required QC Limits
o Surrogates diluted out

I
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I RZCOvER! 37 373
tab Name: aBC LASORATORI ES, INC. Contract: 3Cw. a 'o, 5/ -,

tab Code: Case No.: _____ LAS No.: ______ SOC No.:

I
Level: (low/med) LsyJ

EPA I $2. I $2 153 IOTIITOT!$AQIZ NO. I(TOL)#l(3FB)*I(ca)#I lOUT!
I' Igr Q' '-N I___

02! I ifl') I 9c I 9'6 I lQ.II 031 ____________ I ______ I ______ I ______ I ______
041 ____________I______ I ______ I ______ I ______
051 ____________ I ______ I ______ I ______ I ______ I_I

I 061 _I ___ I ___ I___ I ___
____________ I ______I ______ I ______ ______

081 ____________I______ I ______ I ______ I ______
091 ____________ I ______ I ______ I ______ I ______ I_II 101 ____________ I ______ I ______ I ______ I ______ I_I
ill ____________I ______ I ______I ______I ______— 12! _______________________ I ____________ I ____________ I ____________ I ___________

I 141 ____________ I ______ I ______ I ______I ______ II
131 ___________ I ______ I ______ I ______ I _____ I

151 ___________I______ I _____ I _____I _____
161 ____________ I ______ I ______ I ______ I ______ I I

,I
171 ___________I ______I______ I ______I ______/

________________________ I ____________ I ____________ I ____________ I ___________

19j ___________I _____I _____I _____I _____I I201
_____________________________ I _______________ I _______________ I _______________ I ______________

22.,I __________________________ I _____________ I _____________ I _____________ I _____________
221 ____________ I ______I ______ I ______I ______
231 _____________________ I ___________ I ___________ I ___________ I __________
Z4j ____________I ______I ______ I ______I ______
251 ____________I______ I ______I ______I ______ I I26j

_____________________________ I _______________ I _______________ I _______________ I ______________

27I ____________I ______I ______I ______I______I 231 ____________I ______I ______I______ ______ II
291 ____________I ______I______I ______I______ II-
301_______ I ___ I ___ I ___ I ___

I' c z.rcs
- $2. (Tot) — tojuene—da (81—117)52 (SF3) a Sromofluorobenzene (74—Ui)52 (DCZ) a L,2—Oicbjoroeean— (70—121)

# Column to be used to flag recovery values
* Values outside of contract required QC limits
0 Surrogates diluted out

$ I.'
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I
WATER SCfIVOLATILZ StJBBOGATE RECOVERY

V 37375
tab Kane: QBG lABORATORIES, INC. Contract: 3flcr'c.rxjG Sn

Lab Code: Case No.: _____ SAS No.: SOC No.: ______

I EPA I $1
I

$2 J
$3 I $4 I j

$6 IOTBER ITOTI

I
I

N0. l(N3Z)#l(flP)#I(TPB)#l(PRt)*I(27P)#lc1'zP)*I OUTI

I I I I I I—.

oil Cj r(9jUh.I 9k I it I '71, _____ I 7.l I_____ I_____1Q.I
021___________ I_____ I ct9 I_____ I _____ I ¶9 I _____ _____

I 031 -id I ______ I fl- I ______ I '1 I an I 11 I ______
041 cnv-sc'c I ______ I______ I I:a I ai -I s I ______ I ______

- -OSIwsq I I1 IlniIi I'?IL I ____
06) -p-t'-1 I______ I 9a I ______ ______ I c. I -i' I ______I..j
071 c.'i< I Rc, I ______ I_____ I '-im I ______ I______ I ______Il

/ 081 Jn-'i cY.. I______ I JZ, I .Th I •V1.. I .4 I ______ li__I
O9IjOi IJ un 1% I i1 I, I___ II

I . 101 ,fl I I YE, I ______ I______ I______ I ______ I ______
lii t-M,V\ I ______ I______I ,ot I Si I 6'- I 96 I ______
12[ zic.w I ______I it I 9 I ______ I______ 1 !.1. I ______ LI_i
131 '- I ______I ______ I :a.i-i I ______ I ______ I ______ I ______ In__i

S 141 ..7ocio I '-it I 6? I _____ I ¶0 I Il I ______ I ______ Ij
151 CTn.cj I ml I fl.. I _____ I _____ I_____ I _____ I _____
161 jnti f1' fl I ______ I ill I ______ I ______ I______ I ______
171 3c€ti rvsn ______ I tO I ______I iS I ______I iO'-4 ______ II
let_______ I -I ___ I ___ I- I ___ I ___ ___
191 __________________________ I _____________ I ____________ I ____________ I _____________ I _____________ I ____________ ____________

20) ____________ I ______ I______ I ______ I ______ I______ I ______ I ______

I' 211 _________________ I ________ ________I ________ I ________ I ________ ________ ________
22! _______ ___ I ___ I ___ I ___I - I ___ ___
23( 'I____I____ I____ I ____ I ____ I____ ____
24 _________ I ____ I____ I ____ I H____ I____ I ____
25) ____________ I ______ I ______ I ______ I ______ I ______ I ______ I ______
261 _______________ I _______ I _______ I _______ I _______ I _______ I _______ I _______
2?I __________________________ I _____________ I ____________ I ____________ I _____________ I _____________ ____________ I ____________- 281 ____________ I______I ______ I ______ I ______ I ______ L ______ 1 ______
29) __________________________ I _____________ I ____________ I ____________ I _____________ I _____________ I ____________ I ____________

30! _________ I____ I ____ I____ I ____ I ____ I____ ____

I -

QC LIMITS
Si (NZZ) a Nitrobenzerie—dS (35—114)
$2 (F3P) 2—Fluorobiphenyl (43—116)

a $3 (TPH) a Terptienyl—d14 (33—141)

I 54 (PHI.) a Phenol—dS (10—94)
55 (ZFP) a 2—Fluorophenol (21—100)
$6 (TSP) — 2,4,6—Tribromophenol (10—123)

f * Column to be used to flag recovery values -

- * Values outside of contract required QC limits

'I

D Surrogates diluted out

page J_ of _L
FORM II $1j—] 1/37 Rev.

I



2D
SOIL SENIVOLATILE SURROGATE RECOVERY

37 376
I

Lab Name: OBG LABORATORIES, INC. Contract: 3pc 3i'.c/1

I
Lab Code Case No.: SAS No.: $00 No.:

I!

Level: (low/med)_____

Oil____________
021____________
03 I ______________
041____________
051____________
061 ____________
071____________
081 ____________
09j ____________
101 ______________ill ____________
12 I ______________
131____________
141 ____________
151 ____________
161 ____________
171 ____________
18J ____________
191 ____________
201 ____________
211____________
221____________
231 ______________
241 _____________
251 ____________
261____________
271 ____________
281 _____________
291 _____________
301

Si. (Nfl)
$2 (FUP)
$3 (TPH)
$4 (flit)
55 (2??)
SE (TBP)

— Nitrobenzene—dS
= 2-Fluorobiphenyl
— Terphenyl-d14
s Phenol—d5
= 2—Fluorophenol
— 2,4, 6—Tribromophenol

QC LIMITS
(23—120)
(3 0—115)
(18—137)
(24—113)
(25—121)
(19—122)

# Column to be used to flag recovery values
* Values outside of contract required QC Limits
0 Surrogates diluted out

page J_ of 4. FORM II SV—2 1/87
Rev: I

121

EPA
SAMPLE NO.

SALjcn'iatS I.s

I
$1 I $2 I

53 I 54 I

I (NBZ)4fl (FB?)#j (TPH)$I (fliL)*j

cTkl I fl I Ilk I

$5 I

(2FP)lj

79 I

56
(TSP) *1

6-) I

Ifl) ls€ iiv I,c\ Ic1.4 I1
I I I I I I

I I I I I

I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I

I I I I I I

I I I I I

I I I I I I

I I I I I I

—

I I I I I I

I—— I I I I I

I I I I I

I I I I I I

I I I —I I I I

I I I I I I

I I I I I I

I I I I I I I

I I I I I I I

I I I I I I

I I I I I I

I I I I I I I

I I I I I I

I I I I I I I

I I I I I I

I I I I I I

OTHER ITOTI
OUT I

I I

__I3I

I
I
I
I
'I

I
I

I
0

I-
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6.0 !' S.',m— — ./'4,j fiIrf42)tS 14kV
j'IA5r/(. Oct, C4
°" 'c C ___

Ct4'sAn? tct fç../Pt..J
MOasC S &wro'j1 46°

t..'&4iC. Y
4tcnCi5 $t0c4.y 5S
WEArJ1eCo" 1StLac-'

S SnflwE. t4qi'#nENl
ae-' 8.0jcc

4.ga0ic.o 7-V /O.OP,

Liz65m'1E,
AIJ#ME400S MZIrh'44O
sea-Is (svoit/4
ff45, 5rycow, floP.
W6,m'd&f.'1 %s*-'

TJOB NO
Ze-o8 -o

r I1MNNUN & WILUfl, 1P1¼.
GEOTECHNICAL CONSULTANTS

I
ii!

+ LUU jr 37 378BORING NO.

- #ve5,za' ,, 5-.ø__,tYo

e

SHEET/ OF

S

LOCAI1ON (COORDINATES OR STATiON)

SAMPUNG
FOOTAGE

DEPTh GRAPHIC
IN FEET LITHOLOGY LOG

CORING
FOOTAGE

EI.EVAT1ON . IMFR DESIGNATiON OF DRILLI (r' 56 NUMBER OF SOIL SAMP%.ES
PENETRATiON TUBES

DEPTh TO WATER

JNO

OF CORE BOXES
,

DATE STARTED DATCOMPJLETED

J2459 I1N5
TOTAL.
DEPTh

cL.ASSW1CAT1ON OF MATERIALS (DESCRIPTION)

33.0

SAMPLE % REC BOXOR RUN —
NUMBER %REQD NUMBER

2

REMARKS

Sinar; i:zc,,6t2464 £c3, tk £aa.øI
1c-r7- z cI

£4
6.o rnv /%ntO
__ 17# tez6r,

3j6 g4 AJ (rr a-11 6 th
1 At4uts*C $tay
LC7Lfff __

loot

0.5
1tS4/ .c-3.o'
/.41u- Q

2.

3.0

C.

L< 6fl' 4fl7'S4' -,v r'

25
-H
Z.6

5.0

5:3

-&

I.
1

S

I
I,
jn
I'

I
I
I
'if

I'IJ

I.
I

8

ff3�

Pt3 .0 L2
4

yPL.O

'C

So
3

9 ,ç..flsN /;1-s:-- 8/2'

I0

fz
/,00
//

/4 SCI X6sr ma

Sr,fler ; t:—' 51z2.
A4�e" ttr ..v— s,ie-r* /0
W,77i I?.�viz5e

70 ,CAC.C Iti
cwr#.4
J5'rs$ /0.0' N'yhnt 1v
5n't cca,../G .42,—/ac',2

7mar: €;/48-14j; ''-i
ian': 3S, Lor4tYC .1, &tM
LOSS
Pcd. 1/— Al-t
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I,
IlJ SHANNON & WILSON, INC.

GEOTECHNICAL CONSULTANTS

I
V

LOG OF 8OHlN( 37 380
DRAFT BORING NO.6,, Ca04

DEPTH TO WATER

PROJECT IJOB NO ISHEET OFLo3-S4ot- ,46 I 3 5
CLIENT

O'5à6/a/o cq
DRIWNG AGENCY

-
SIZE AND TYPE OF BIT

£41-It
LOCAI1ON (COORDINATES OR STATiON)5,, t /ttt a' Pr

DIRECTION AND INCIJNAIION OF MOLE t SOIL 'CORING 'TOTAL

FOOTAGE .f 23. S IoE 3 .0SAMPUNG

ELEVATION

1MFR

DESIGNATION OF DRILL

c1-t65
NUMBER Qs.eIL SAMPLES
PENR%T1ON 3

'I..'
NO OF CORE BOXES

I Z
DATE S AR DATE COMPLETED INSPECTOR(S)

&/2/75° 8/2Z'89 I
CLASSIFiCATION OF MATERIALS (DESCRIPTION)

SAMPLE % REC

4! !D NUMBER
REMARKS

iZi.'&,
CCAVS,DA/4 ,t1.o. 4a

1C6x)5, ,47144-ceUs,
Oct. C4a.441OO3 a*a.

:

:

Hi
.

:

:
.

tN

5

fg,o,qtY aa%' 30
it.,

tar . 200 c/
w*ncz. ,win

LPJJIAICC cc#"vc; 3Z
O.rtA11OV,

33.0 ic.- Sc2N a/z4 — — 33.0 go.,4

-J

I
I
I
I
I
S

in
I,

I
I
I
I
Ii

I
I

/O' 4oGegs It
it't,C re .31.0

'4¼W 4"d&c&,i

I

ye

35

10



I, 37 381

/O2-
BOREHOLE *

A0y;#I7
9c

GROUT —og4Ocer —
Ei;ct :,-;-6?r

BENTONITE
PELLET
SEAL

NT/BENTONITE
GROUT SEAL
THICKNESS //o

OF SAND
/3.0

BENTONITE
SEAL
THICKNESS

t

SLOTTED SCREEN
MATERIAL: _________
SCHEDULE: 4'C

SLOT NO.:
6c.ceEfrJ; /,o-?cQ'

OVERBURDEN MONITOR WELL
FIELD LOG _______ EHGIP€ERS. INC.

LOCKABLE CAP

STEEL
CASING—.\CORNER

z
w
C
cc

m
ccw>
C:
C),
A
C')
-J
-4
I-w
9
C)
(I)
-4
AC
Lu
I—I
C-)

WELL NO. _______

VENTED CAP

DISTANCE TO FINAL GRADE _____

GROUND SURFACE

CONCRETE PAD

DIAMETER

2"
RISER

PVC____
PIPE

DEPTH TO TOP

I
I
I
It

I!

I
I
1

I
I

'I!

I
I

II

I

¼

C) C,_,_

II . II-f

SAND BACKFILL—

-/

-
- —

BACKFILL

TOTAL DEPTH

OF WELL
c;—

_1'

.0/0

INSPECTED

OVERBURDEN. 6MW

FINAL WATER LEVEL: FEET BELOW TOP OF CASING.

BY: 'crze,4 DATE:



oru4nnun & nituri. SINU. LU UP bURING 37 382
GEOTECHNICAL CONSULTANTS

0.71 'M' iiot3, fl/O.L!!r

Mg BAo-iu .euo Oti .-'c
S,.ry �, i.'/,'cr iC/ri.J

S4#J0 tJoPutC5 O'v.'a.
&CV ST*L)CIUI

525' sou4t

V i.-t thm+y
frtopt.tD CZ.4

#2/ni So"-' ,4CaZ.
O(4 cl/IC6Sic. C stu..a1e)

4cwAa Pt-&6 m,4r Aft
F160 d' — SoaC5

wC 1st6— *ssiCAF .JA1e-

/0.25 6f2.QA774'MC.. _______

V Snfl O,.'ae - 2a,v'p.i p-la vncj
'•— ""

-/'sJ J&utZS NavMvc
I)WIZtD caEi2r 6g.'JL-

Co,-r7.r41 &Z4""1' L.fr'?

Ar tO'S- ito 45° flg4s,iü&-41
&4Lt..3"cEi, Rta&flC Pr

/L,,.q g.4q71Efl4
&cac. AlA6MsTt? Ct.jVJ ItsO

BORING NO. p'ij,,i o5

P4JAJtt/ &,5-W'
5nr 2:15p-

%p_ZTo
0

PROJECT I JOB NO. I SHEET OF

1&q,4105 -G6tqug 4CR S I ZIoS-ci I /
CLIENb * DRILLING AGENCY

'e.- Wa-i e.
SIZE AND TYPE OF BIT LOCATION (COORDINATES OR ST4TIOJ1)

AAc4.a /s4.-1Lge. � c IVA/CA&A/4C ,
DIRECTION AND INCLINATION OF HOLE SOIL CORING TOTALt SAMPLING /

FOOTAGE '&O FOOTAGE / , DEPTH 37.3
ELEIIW I MFR. DESIGNATION OF DRILL NUMBER OF SOIL SAMPLES

I
cz't 65 PthEZ**T1 ON 3 .jue€r

OEPTH TO UTER INO. OF CORE BOXES OATE STARTED DATE COMPLETEDI INSPECTOR(S)

//7/s Zic 7'°°'- I 2 ..th7/I 5CO77
% REC BOXDEPTH GRAPHIC

CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN REMARKS
IN FEET LOG

. NJjj cj NUMBER

3.0

2.

If,

I
I
I
'is

I
I
I
1
I

I
I
I
I'

I
F
1

I

4ff

(p-

6-H

ic-

ia-H

'i—H

Xat- =o

2.6

th
2.8

'7.0

7sf,

/2.0
J-3
/2.)

4

6

a

(0

2.

0

)frt :9

/2.76 cca

2.0

/2.75

S°.•
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•_fl dMA 'I fill Ii S1JU4 •, Si 4%.,

GEOTECHNICAL CONSULTANTS

L,iuaJ6, Lr ,ea mgus
kSiZa.lf$e-
Vd46 y, t-TaP SZJ7h'2ca
'%6-6, n2a-4 &

2Z)1 26- 2475;

r,a. ct..a1,26C'P41 j36-ZD

taaA 12.75- az
o�',14 R0e. &,-

E6m4 taa
S¼2r 24Y #41
Jjo' �a2i6O
pPt /WsAC. cF
j42/,V4 .c,.*#,C.
sE44ao j,€t45

,tvD ctjrn,V4.

isc'

S7A;c'-; 3,44pr'
,C4s9; 4POI
L'n4 20

6.0
1,0

p,6cS: ,l/aMt4'JS

M,.J

Oc'aez
SLJ&,n141t2. LoSS

1

$

I

I

I

A

37 383
BORING NO. $,-1h,' GO5

PROJECT Jjf%L £— I JOB NO.- ..i, a'oa —0/ SHEET2
OF

CLIENT

O&A2.'&r./ vc c6e4
SUE AND TYPE OF BIT

,v'x coat ,niP,066V4øO &r 'siAos
D)yCTION

AND INCLINATION OF HOLE
.neAL

DRILLING AGENCY
- ileizge..'

LOCATION (C0OROINATrS OR STATION)

4 ,V/Vcaewf,t , ,n'Si47
SOIL I CORING I TOTALSAMPLING I FOOTAGE I DEPTHFOOTAGE

it,tt
1

:1
ELEYATIIjtI MFR. DESIGNATION OF DRILL

i ô—it 5'f
NUMBER OF SOIL SAMPLES
PENETRATION

I

KPtH TO MATER NO. OF CORE BOXES DATE STATEO DATE COMPLETED INSPECTOR(S)

oi�,cfrC4'
CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN — RE MAR A SgER_____

PZact22 s/k( .t-44WtS'.vS

�osP&aW
/3.75 /275—/3.lj'

i;,s— ItO
S 'vi

(

I

I

I!

I

I

1

I

I
1

I
I,

>/
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0

24



LUU tr PLuS SitU 37 384
BORING NO. Gnïu &OS

Rw Z
�,4r: 4;4Oflrri

ji; sozm

an':
LotS 2.3

NvtrEociS

Mw:
ilo nPA9i4Et4+ w'A1CIZ

Loss.

Lcc64l/otJOP tcS 25:
IS

,tJ Cc.4VS7t

Stow
5;pnv- AéC. s ncr '

Loss Pc6#y pv6

&
pl,ü L..I'r. (titaiw'-tc

oP LOSS •S

cur o w'mEt
L.o,- 44g fllrocie$ao() r

g'-i
37.e go.w

L35r '°4o4,'G5. aMne
4g4.J,

JIIMIUIULI U JIJ.I_JUlIs tilL..
GEOTECHNICAL CONSULTANTS jy1tALF'I'

PROJECT t toe o. t SHEET OF

£o4o-cth,& ,4e I 3 3
CLI(NSG/ LING AGENCYCR11

SIZ-t AND TYPE OF SIT

4/, came
LOCATION (COOROINATES OR STATION)

Mr/C
OIRJCTION AND INCLINATION OF HOLE

I.

SOIL I CORING I TOTAL

SAMPLING,50 FOOTAGE /9.9 DEPTH '37.3FOOTAGE
ELEVATIbN I fla. OESIGNATION OF QRILL NUM8ER OF SOIL SAMPLES

Otit5 PU&M1 08 3 JA45 TJZSfl' Q
DEPTH TO WATER IMp. OF CORE SOXES DATE STARTED DATE COMPLETEDI INSPECTOR(S)

8/17/89 24.o' 7*- I 2. I Z7
DEPIIi GRAPW%C SAMPLt % REC BOX
IN FEET LOG CLASSIFICATION OF MATERIALS (OESCRIPTION) DR RUN —

NUMBER %ROD NUMBER
REMARKS

_________ 45 #€oJ&

22o
L,ntc.smsJE, flc. 4-;

.4A ,L4ACEOVS A5s/c,%zJs1
8tarTFAJóy mtMi 4C6/ai4c6.o05 I

2
.7A
t./

I
(

I-
I
I,

t
I
I
1

'II

I'
II

1'

I
II
I
I

K

28,5

'3CtA.,'sn-1 1k 4aY C4cW6x/

picCt Aecx-51
,4c€&z.4rL c,rve'-flceJ€.. 4
JvEi'ti- ,cL,. 2,p -u.#

C'-.a-sr5 b< &161t

OH

34—

-1

pJ fl4- CIA

3ZS
32

3it'P 4,,t 5/'a/53 S:O2',c
t/i,/ /Oart

sisn: /v:3/A-' //.V—,
(.u's'l'i IO37mvV //,D9#-i 34

L4tJ,*4! £49'
52.

gz s'
#OL..#4ri1O iv

Cia 3/5'
26



I
1

1

z
ci.
z
IL)C

mCw
>
C:
(1)
A
U)
-J
-4
I—w
C:
0
U)
-4

A
C
U.)I0
C

2c1 LtS)
SLOT

WELL NO. (06

37 385

VENTED CAP

DISTANCE TO FINAL GRADE ,2
GROUND SURFACE

II

I
I
I
I
I
I
I
I
1

I
I

LOCKABLE CAP

STEEL CASIN
CORNER

____ DIAMET
B ORE HO L E1

S /E..3

2"
RISER

GROUT
42aj,EC .46

'C 7—

EMENT/BENTONITE
GROUT SEAL
THICKNESS /Z.26

PVC

DEPTH TO TOP
OF SANO BACKFILL

I— —I

— 3O&.ac. (M445

BENTONITE
PELLET
SEAL

BENTONITE
SEAL

"8 L4rf

THICKNESS
'2 'C TOTAL DEPTH

OF WELL

SAND BACKFILL
Osss:&; 2ea3 2IQ

SLOTTED SCREEN
MATERIAL: PKC
SCHEDULE: 40

NO.:
.csflt-) 2:0.2- ?c. -

1

1

I
I

FINAL

INSPECTED

WATER LEVEL: FEET BELOW TOP OF CASING.

BY:7zT6eW DATE: .//a/63

OVERBURDEN GMW

OVERBURDEN MONITOR WELL
FIELD LOG S ENGICERS. INC.



NO OF CORE BOXES

1/ 5nA Learnsy- c,v,-'
,4,'.iO r f-fe i7LC'
cgt' rc/r-ii
5n,.i .4—0 Af0cutc
P,ArX,r/ ,.cc€4a5

I (644O.4t7J'.dC)

j/ 5TA &o'.'s' 'Wcrné.i£' flt'
ceerAvo 4jn7tyar'.
1F2,fSME,.Jr6, ,/r7..-.'
/kcc'.C5 t..vrvo"
7%mx)r

I26,CcMt
OeA.Ja cQr P4O64dC.Y SAC

.ave.. (ss—zo)

________ Lt c;/A'7;
NQPTt-'CQS (d4Tht'
so—s C&77r ,aarc.s2,

05St-JAC- 57twc,t

=

Sn,cr caei,V4 OSz./4
M io'd_,'ttL /Oc'
,41c" O.,.o

Cc44, Our Yb

h.fl' &flc,1,r
&'az ,'i4S sL
s.7W COI7a..'

/0,0

79r /a2/.+•,
OfN
Li,S771•
4ICoJE1Y,'2Z6

/2

geL6s. /3.0
Mmy.
r'l&: L.I'65.4d5.)

,v e,'w
Loft 5'0a.5. .J.,€1t

• IIP & WIL.DVI'l, IlEL.
GEOTECHNICAL CONSULTANTS

37 386BORING NO. ct4W'

DEPT14 TO WATER

PROJECT 'JOB NO OF

(&o*4r,4.4*ka ,44f IJ7o$-°/ I / 3
CUENY DRIWNG AGENCY

*4' cCae - qnvr'o
SIZE MID TYPE OF BIT LOCATION (COORDINATES OR STATION)

8 oi2 il/oil <ip'zea fint 1, Mm' &ce' Er
DIRECTION AND INCUNATION OF HOC.E SOIL LORING ITOTAL

SAJAPUNG I FOOTAGE 2,Q jDEPTh 33.oFOOTAGE 7., I
ELEVATION IMER DESIGNATION OF ORIU.

I 0-we 54'
NUMBER OF SOIl. SAMPLES

PEN*11bN .W
DATE ST TED DATE COMPLETED INSPECTOR(S)

A/2i79 8/23/ I
SAMPLE %REC BOXORRUN —
NUMBER %REOD NUMBER

REMARKS

5%oy; /0115,4—1

GRAPHIC CI.ASSIACAIION OF MATERIALS (DESCRIPTION)

ens, ..&'rs. '�'L

/< 4a"- £s'4Wt-)
,4r10 j7,r'c 6,Zt'
P' J7L CLAY rn
t00rcr4 4/n irne-

33 .&tJO AJoo'. 5 wr-'t-76%(
5€J1j,j&dtA4t (3L4CIC

I rtoc.tVA€ (6Ao) PT

ao

I
L
I
I
I
I
I
I

I
I
I
I
I
I
In
I
I

2.6

35

7.6
-'—I
2.8

5. b

&. 3

.5-3.0'

?Cn.. -O 2

&kJta Z.o-70

XI7L C

4.nsw; ii;rj—,.
7.0 .&Afl4c.

)dU

La,
/3.o

75-
//

5Eg N),r Pd61 S
L04,



5' LOG OF BOHINU 37 357BORING NO. ___
PROJECT -'. -'�. - JOB PlO. SHEET OF- - - 2
CUENT - - -

I,vO 'ff
DRIWNG AGENCY / rin—a

- W$raAJ k. Ssntyo
sizE 0 TYPE OF BIT -

4 agj ,t' 'scct. -
LOCATION (COORDINATES OR STATiON)

6nz ira ,vt, a71)
DIRECTI9N AND INCUNATION OF HOLE . -

VicAt-
SOIL

CORING TOTAL

FOOTAGE 70 FOOTAGE 2&0 DEPTH 3 Q
ELEVATION MFR. DESIGNATiON OF DRILL

(!46 56
NUMBER OESOII. SAMPLES

PENA11bN 3ieas y a

sAMPLE
OR RUN
NUMBER

¾ REC—
%REQD NUMBER REMARKS

z6. i

LaiCSTtt4E, 6,g4A,J
4g4/CL.4CGcXY

-

,4USPI51VdflW
CLAV5WWE Oe. 4A'41 IV*JAC4Z4ou5 6dit'%Zs4

P/5f&j42 'e47an.*

p4cavCtl; 9.25'
0.7-0

r-t'- :
A.'a a.Jr csir frS
csr/0-'-4- 140

L—OC417&'J 6 t.-cSS /
1W

tiM - Is

I

--. f-: -

1
DEPTH TO WATER NO. OF CORE BOXES DATE STAR DATE COMPLETED INSPE OR(S)

8/2JPPFi 8/23/9j.1 zr

(.jriI$i vilE., L,'T 444
(.a.s AevE)

/3.0
gQJ4
*so /IJ49
g41sil: ,o;—
t.ew'' lao

I

I
1

I
1

I
I
I
I
I
I
I
I
I
I
I
I

93
46

73
28

24,o

23-0

e2;ift,.,
uiIAs'1: /2;33Pn1

2arJ

ZI

Z3

26

2.7

g1-
/0.0
7.25'

5,4s4757z,,JE c$24t &27'
,Øs,a.4-ceo 0$ V. Fwe

A-,J&4' e,
.e'fl-° c4fl., pnsz.nEP

Pec5
MAx; .45
Ni.J

,, 1tO6At.5 WO

Locs Pt0J' /A/
Ct41StZPt/t
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GEOTECHNICAL CONSULTANTS
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BORING NO.



'2z
w.
C

03
a:
Lu>
0
C')
A
0')
-J-I4
I—U
S
C-,

(1)I-
A
a:U
I—I
C-,

GROUT
ct4c

')5&7 4ccs,!?,bc
BENTONITE
PELLET
SEAL J5FC

r

WELL NO. OG

37 389

LOCKABLE CAP

STEEL CASIN'
CORNER

S

BOREHOLE
*

S"m 7';

VENTED CAP

DISTANCE TO FINAL GRADE ____

GROUND SURFACE
CONCRETE PAD

NT/BENTONITE
GROUT SEAL
THICKNESS (3,75

2 PVC

DEPTH TO TOP

I
I
I
1

I
I
I
I
I
I
I
I
I
I
I
I
I
1

1

OF SAND BACKFILL

BENTONITE
SEAL
THICKNESS
22g' TOTAL DEPTH

OF WELL

—

-

tr SLOTTED SCREEN
MATERIAL: 2j/
SCHEDULE: 4Z
SLOT NO.: .0/0
cCgEp.J /40- ZO.c'

SAND BACKFILL—
wo 2'& 5a*Ct S¼iO

(25o'4s')

FINAL WATER LEVEL:

INSPECTED BY:

OVERBURDEN. GMW

6C4,Pr&C4f4&2 C

FEET BELOW TOP OF CASING.

OVERBURDEN MONITOR WELL
FIELD LOG

DATE: a/2s/g

EHIHEERS. INC.



.)flMIUUI U II.LL..OUIM, Sin,
GEOTECHNICAL CONSULTANTS

NO. OF CORE BOXES

CLASSIFICATION OF MATERIALS (DESCRIPTION)

0.5' t�4#S,"t./e 6tazct4s$Q)

Lc S4y ,4'0
CYdV i-f'fl

,tur4omr 4C5J..,,4 tStJt5
r4Q Srm' 5,.a&ArZ
A.att7' �,ceicrus% ,c1%

I £C. cncm- a v&'e4-'z ,4O
/1,2 afl7Ai ________ —

K �i-,çf

DATE START 0 DATE CO PLETED INSPECTOR(S)

.3//S'42 tXwee co'r c5

LUL, i.ir DUXLflL, 37 390
BORING NO.

PROJECT JOB NO SHEET OF

14'S I I /
CLIENT

9 '3*/ ,.Vp
SIZE ANO TY;2 OF alt

.3 !///.sQ,'c5 "0,0 Aé'ajssu r1/O-i,C �4-IA*I

CULLING AGENC.
- zJefl4v

LOCATION (COORDINATES OR STATION)

C t �E enC'C,C ,A/fl 4?t
DIRECTION AND INCLINATION OF HOLE

•
SOIL

I CORING I TOTAL
SAMPLING /2.5 FOOTAGE 29,5 DEPTH 1—2.0FOOTAGE

ELEYATIbN -
MFR DESIGNATION OF DRILL

I Ot ES NUMBER OF SOIL SAMPLES

flNnrroN 3
DEPTH TO VATER

22. 4' z'oa.., 8/,e,
DEPTH GRAPHIC
IN FEET LOG

SAMPLE %REC Box
OR RUN

'lUMBER
RE H AR S

�i4r: l//

'77p11o
Cpt. .o

.4,5

(

I
I
I
1

I
I
I
I
I
I
I
I
I
I
I
1

I
I
I

:�0_644nQr,achqt.. I ____ ____

V, 3,c, Lr 6,4+j Ar-O
Ikilo ID-CO aL.4y'

16

/000/s

47

ia-H

-1

4,4V6. —o Na2uié57
4ucz&-.Si

z4a'Jgt,
LS

23

2

4

C0

a

/0

/2

'1

&,jtt3
i> 0
>Co =0

m22 '/2,5/26 4-r 2.sq 'snso cL4Y.nj
Aa4jr /ww
w.4n44Et £W7 .,g .c5Ssn,



LUG OF BORING 37 391 I
BORING NO.np' f,O7

REMARKS

QSoJ4 ,Vx a'tL- 27'@,
5.4cr; f;IAi.i

-

5'sr
5:2(o—

3,75 1a55 :Zo'

N'0; 45'
M,rJ; L.I'(c4lW46,')

.-4 1-74

/50 64th-

tbss,ecE Le5 4&tl

fll5/EZC ,or
CE it .illmE -J
Lcea-norj rc LaS'_ i

/f.2ff O,.W.-JOvJ,-', maoc6HoLc

snl.e-:

Fr113 '1,
/1-r4 c.O'
j(q!q C.Q

1.0

PIEd
I-ia

tk O4voQ5 ..JAiM £-O5i
tcss 0r cac pfl L,'

mnueMoor /za, AC

SHANNUN & UILMJN. .LNL.
GEOTECKNICAL CONSULTANTS

PROJECT I JOB NO. I SKEET OF,&tos- c�ste ,4S I -'-oi I .z 4
CLIENT

oa6,/,*vo ae
SIZE AND TYPE OF BIT

,4'�' fm,*.atP 04,.ve..JC &,CC

DRILLING AGENCY

£4*7P. -
LOCATION (COOROINATES OR STATION)

sr.'-
DIRECTION AND INCLINATION OF HOLE

/4—
•

SOIL I CORING TOTAL
FOOTASE ,25 I FOOTAGE 29.6 I

DEPTHSAMPLING

ELEVATIWI I Nfl. DESIGNATION OF DRILL

I Ot
NUMBER OF SOIL SAMPLES

2EN54R*ITffN 3 ..p.', xaC
DEPTH TO MATER NO. OF CORE BOXES

CLASSIFICATION OF MATERtALS (DESCRIPTION)

2 6' Da,'uep V/ %&o'-'s,re-,.

DATE STARTED DATE COMPLETED INSPECTOR(S)

5/'6789 6J1'f65
SAMPLt % REC BOXOR RUN —
NUMRfl 5 ROO NUMBER

LIfr1e1z'tJC, Moo. WtiI
5r2o4It g-a1 ,nn6e2od$
USA m4W ZoM, P4ae6Ly
atAy iso AI15 0CC,

j/Q45, 5TYC-0L1766 Z¼'M'
c'a cy ,c,a4 5.qri /7.6-

/7,7'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

34'

Z4Z5
5&L N6.Xr g4a 44.C

h6.



01 IMIII1UII U IISLQUII. Sifts. L..UU (Jr OULflU 37 32
I —-- GEOTECHNICAL CONSULTANTS BORING NO: é07

gwEtV: 4. Z5
t-oss 3,S0

Pws; Jj'hxJ5
frlmc: S
t,.J;

L.ocl77OtJ
/ j.je,uoWrJ P2cóA&-y'
&14J'

AMA fSn WAift
tosS 30

I JOB NO I SHEET OFPROJEQ6 I z'oA-o, I 3 4
CLIENT DRILLING AGENCY

S*t
TYPE OF BitSI

ZE,,7

6At-16
LOCATION (COORDINATES DR STATION) TfljtJft11'

DIRECTION AND INCLINATION OF HOLE
e

I TOTALSOIL

/2
I CORING

SAMPLING FOOTAGE 255 DEPTH 42.0FDDTAGE
ELEYATIIatI I MFR. DESIGNATION OF DRILL

.

DEPTH TO lATER NO. OF CORE BOXES

NUMBER OF SDIL SAMPLES

PENg3amN JJnf 0
DATE STARED DATE COMPLETED I INSPECTDR(S)

/is/a__Q,'i&(&3 J
-DEPTH
IN FEET

GRAPHIC
LOG CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN

% RECN_ fl
NUMBER REMARKS

Io .c.'r

T'T

/i,-ii!S7t// 6.a4V ,LUtWt-r

dEdfr0 (AS .4i'ov&,smca. C4ci
220-nc-267

(.06 C4./1.
24-z&

,qfr?1;

jiJH iaia,1
L6,16D4 7,7S

-

.
1'.-,�577,ç, OK. It6Q6W4:

ass,'iaa4-
'2Z5

\ /
N

/

LessEsr,n4rEiJ,+r
2z63/.O' £5s'z3tL-

w43w ar OdE
,.,j u,P.e

Iyoe" ot cspdE. -

3/0

cm%A6 ,voijo
ilcw

I
1

I
I
I
I
Ii
I
I
I
I
I.
I
II
I
I

is.

'H

32—

31—

3-H

________ Ds, &.iC4J etase
S4sJD, Vk*4/c- gcca, S32.0

:5s-.C

32.0

S4..'ps7rdE1 c'44 ,
6.C4.11..-/fiO, fr A6fl44C&OO$,
O,s7aC7�7 sq.4ot
t/OOIL6S1 ,..flCAt6OU S

•1

ca-sv,i€ Qe. 6a-
c ktAlC.

Pool, Ica-cEo5$1

S
/7

L45S i'd CLAV5IV'16

'J,Jtq
5771cr; /i;o-

/0.0

L4S 54
PiLtin J,m6acjs
c-In: .&h
/sJ

4 4n3wta.sr t..liA-rEZ
Less; Ld?é L.0cc LcAl1o.J
is

//L30,,—i.

Sta' LQic.w4 r 420



=111 aflMrIrdvrl WILDUN, urn..
GEOTECKNICAI. CONSULTANTS

LU¼ Jr CLJnip¼ 37 39
BORING NO.

PROJECT 140$ NO ISHEET OFIa'4o, 9 1
CLIENT

61616
DRIWNG AGENCY

Awd-Attc&V Gi.j,o
SIZE AND TWE OF 6ffMc6t LOCATION (COORDINATES OR STATION)

QIRECIGN AND INCLINATiON OF HOLE t SOIL 'CORING I TOTALSAMPLING —. —
FOOTAGE /4ev FOOTAGE 29. 5 I DEPTH 42.o'

ELEVATION I MFR. DESIGNATION OF DRILl.

I enc.
DEPTH TO WATER INO OF CORE BOXES

/io/&3_7/Ale.i S2z9'1

IL SAMPLESNMJF —
DATE StARTED DATE COMPUTED 'INSPECTOR(S)

g/,-/sg 4j7es I
DEPTH L% GRAPHIC CLASSIFiCATION OF MATERIALS (DESCRIPTION)

SAMPLE
OR RUN
NUMBER

% REC

qbREOD NUMBER

'
RE MAR KS

r
r _r

Ct.4 vs rnV
6,24,' CAt ,va)

4o

sEa PWQio. F7'&t
R' 12Ct-flV.4

42.0 Lag

o f's/as
td6-i-s- /,ss.4rioeV

-J

r
-J

1

426.trtc 7t4'wer4cEO

DRkfl

Ca /t'Yz'aD. 4ir15
rt /5.5"; gary '-on.'

't
Cot..' ocr ilat_

&Ah S4c.:
OR4cj.:

4'e,-J 17.o—32.O

dSjr, 5t4c-; / q-/g
'"1'5-flo

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

I
I
a

I'



I
I

OVERBURDEN. 6MW

37 394

DISTANCE TO FINAL GRADE 9
GROUND SURFACE

.r— CONCRETE PAD

CEMENT/BENTONI TE
GROUT SEAL
THICKNESS 2.6

DEPTH TO TOP
OF SAND BACKFILL

/45

8ENTONITE
SEAL
THICKNESS

2.o

SLOTTED SCREEN
MATERIAL: _________

SCHEDULE: _________

SLOT NO.: 0/0"
/Zo-3'.o'

DATE: s/L
OVERBURDEN MONITOR WELL

FIELD LOG W ecrn€gns. INC.

WELL NO

LOCKABLE CAP—'..

.&07
VENTED CAP

STEEL
CASING—\CORNER

z
w0
a:

m
a:w>
9
(I)
A
0,
-J
1-4
cCI-
w
9
C-,
U)I-I
A
a:
Ui
I.—I0
C

/4 II

I
I
I
I
I
I
1

I
I
I
I
I
I
I
I
I
I

____ DIAMETER
BOREHOLE
/o7,,/a6 'rv

370'
2 PVC_____

RISER PIPE "

GROUT

BENTONITE
PELLET
SEAL O%22 -7.&45

;,d

SAND BACKFILL—

FINAL WATER LEVEL:

TOTAL DEPTH

OF WELL
42c'

__/ \

-/t'

— Sc
-

t
V

INSPECTED BY:______________

FEET BELOW TOP OF CASING.



C

iT

SHANNON & WILSON. INC.
GEOTECHNICAL CONSULTANTS

lstt.tO
GCt4%5,6.Jj44 Gft..,E, s/ma

tJOOU'-)

eQzcrt4i—s, Act, &4mntjt.&c

jvm jC$/pq,j ,Vto..t-t5
Ceflrfla,
&JSøAt 4JZ4J.ltt

O'ostéct kVAfl46I1EO 5twt4)

£imjszVd, IIhgo &4f
c.cycnqwt.'d

A DRM
LOG OF BORING 37 39a
BORING NO. 4t't'w ,205

L�.ctoICJt r6'/2 it r,.sao 15NEET OF
CLIENT

O4/ ,42
DRILLING AGENCY

4VAjt /AárI4CA/ S4.JVWA -
SIZE AND TYPE OF ait

tc.c /e-o._,catn.tic",
LOCATION (COORDINATES OR STATION)

DIRECTION AND INCLINATION OF HOLE t

ELEb4t_ MU DESIGNATION OF DRILL

I Oit 59
SOIL I CORING I TOTALSAMPLING 35'I FOOTAGE 6.0 OEPTH 186'FOOTAGE /
NUMBER OF SOIL SAMPLES

PjzLsaMto 94.cs ..W*S
DEPTH To lATER NO. OF CORE BOXES DATE STARTED DATE COMPLETEDf INSPECTOR(S)

14-V /2z, I /Wa_¾89 Icr6crss
DEPTH GRAPHIC AMPLE % REC BOX
IN FEET LOG CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN REMARKS

NUMBER %RQD NUMBER

64.455 £cr5, ro,°ioic• 6'

2.6

r
t< 5r,# Sat �!"

i.sm4 12.on4.13 A/4°t êcocjc/
SItUCr't& pw)

1.0
-3--I
I' 3

.5_f;
tA/ .5-So'3.o

Tao?.

Sn, c�,4z.ay ,mo

3eo/1/Id

3.cJ

2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.0
3-2
4,3

a-H

ic—H

a-H

ii-

10.3%

PP.I. IJ,uotOPfrT. I
0

Lasr 2 O&Jr-' MOLe

J2g'o 'r gy 4PasM,6
'L' '-. ,r iP A,ttc4 a_.d3

iv , ACL toss.

8.0 a

Cüan- Aa+V.,
,/6_t ,w*'i at taV

SueS&ai. ,4,3

: °P:3.2. uaj
g.Jd 3ppni

: , i.o%

Xfl:O
uP Lc$

f,24., iZa:- ,'o., fli.5 /iQ

/3.5,

/1,5 ,cc(5ac

/3.0

/3.5

/5/ai (tao ,z

it/oil: 4goa,—'O Ø

1?ccZ FAt- 1/0-115
cusW r 11.6'

.'sio WkrI.C :4C)ga
I / /4

//O/85 z:'c"i
Aovaa, 5WA16 to i&5'
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OflflflIlUfl cx flSLOUfl. .tIUs.
GEOTECKNICAL CONSULTANTS all

6imzr: 32.&#.q
4vst1; 3.37#rr

4.4.t4iW; 5.C
t.caiEa1 7

LOSS

flEc
' ito'

4nJ :0.,'
44 ,4°srca h/mci
LotS

ao.w is.s'

37 396
BORING NO,. sriçw t'205

iOB NO. I SHEET OFPROiEC t a'o -0' 2 z
CLIENT DRILLING AGENCY

m'4*. -b'65,014'-i g,
SIZE AND iypg'OF sit Q
AM; c& 9C 1à-p'—'ii

LOCATION (COORDINATES OR STATION)

DIRECTION AND INCLINATION OF HOLE
,

SOIL CORING TOTAL
SAMPLING,3 S j FOOTAGE 5.o I

DEPTH 'Sf6FOOTAGE

EI.EVATIIAI MFR DESIGNATION OF DRILL NUMBER OF SOIL SAMPLES

I477C4'- .fRE DATE $TAIrTED DATE COM,LETEOI INSPECTOR(S)DEPTH TO EATER NO

s/o ;oalr1 62' I / ...(9/5_8/,,,¼3sI 5rs.'c -
DEPTH GRAPHIC SAMPLE % REC BOX

IN FEET LOG
CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN NUMBER

REMARKS
NUMBER

PaaLo V
ce pAs� / r>e a..

oF ,Coce Ar /1.0'
13.5

4IW AC
£qict Z'? o'A.

L,mLsive'a,
Oct.

Va4% W6AN6?ZEO 564r15

nscar Co€. ,
C.—n.J, il.,5 -iC/i' 16°
'hst* $jgat.c S.Jomst

ce i,4CL5.

I!

s.
qS

4

'1

'I',

'4-H

16H

it-H

oH

n-H

21j

/8.5'
0-I t ,,JPIA4ItS

n6cNA'J'ca- easqi'.

1

I
I
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

7-4



BOREHOLE

GROUT
,€erz4r-JO 7frS 6MS&4li

£J2&1-.O tr-ire,J',t, —
ilAvec (;1 -c�)

BENTONITE
PELLET
SEAL

SLOTTED SCREEN
MATERIAL: PVC
SCHEDULE: 40
SLOT NO.: .0/0
ctJ: 5-/4.6'

37 39?

WELL NO. /2o5

LOCKABLE CAP

ST
CORNER

(i:
z
wa
w
w>
P
(I)

A
Cl,

-J
I-4

w0
C-,
(1)'-I
A
wI-
I
C-)
C

VENTED CAP

DISTANCE TO FINAL GRADE ____
GROUND SURFACE

CONCRETE

9.0 DIAMET
EMENT/BENTONITE

GROUT SEAL
THICKNESS /5

RI SEP

PVC

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEPTH TO TOP
OF SAND BACKFILL

BENTONITE
SEAL
THICKNESS

2.0'

Ii,

TOTAL DEPTH

OF WELL
/'y5,

—

-SAND 8ACKFILL—.
uc 3'/LA&,s(3s

4.*Jo

FINAL WATER LEVEL:

INSPECTED BY: �caff caq,&f3

OVEROUROEN . GMW

FEET BELOW TOP OF CASING.

DATE: //4/E

OVERBURDEN MONITOR WELL
FIELD LOG __

EN;DEERS. INC.



I1Ar4P4ULM IISLaUn. £nL..

GEOTECHNICAL CONSULTANTS

t-4ollttO CL41 .nrtt 4cnt15

o ,l6ovv6ç7

,4MS. f2.a f"a'
0. 64w Ac..s Or.J
P4A #Ac.
(Ca.e Fflacn. GMa- I

DATE STARTED OATE COMPLETED INSPECTOR(S)

'nr; /0J40,a-i
, •q—3,o'

FLit, 0
Xf1. ta

2

a

/Z31j83

XPt. =0

I0

p3V44 n/ia

LUU UI UUISIlu 37
DRAY!' BORING NO.

I 108 NO. I SHEET OF

PROiECT /43 5,y/2. I a'o.e -0 I / Z
CLIENT

[
DRILLING AGENCY

SIZE A,pO TYPE fiF sit

3¼ to. &to.asi*i 4*wi
DIRECTION AHO INCLINATION OF HOLE

.

LOCATION (COORDINATES OR STATION)

SOIL I CORING I TOTAL
SAMPLING

I
FOOTAGE OEPTH

FOOT AGE

ELEVATIWI MFR. OESIGNATION OF DRILL NUMBER OF SOIL SAMPLES

PENETRATION TUBES

OEPTH TO MATER NO. OF CONL BOXES

&tj4s, ,Qocrs, 7&3wc.

CLASSIFICATION OF MATERIALS (DESCRIPTION)
TJFE1
OR RUN
?IMBR

% REC—
% ROD

BOX
NUMBER

REM AR K S

-:5 ___
I

it. £Qa.Av ',4fl*

zze

V. SrM, c$tZsy CA1L ea7
• M4M Co—t—t4p1 OCc.4lswJAt
.AnEr C,citmnc€

Lair ,r$4ct 5a.f ecaaq
&/t., ci$J I .&

25'

Ii .

1

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

5.0' 1'
:*

7.1
j. 35

/0 l0.i

cntMt &MiJEL. £ s-', vICçcte&'i)

12.'

iO.5 (Fr6c&cs)
cLdVslfrIE., a.'vI 8fi6

6P% le. ,.4n4tttO, ISSt
a*'.wt4ae.fl SaAV oCt.—.a. 144./Eli ft4i$1p€.qA.C

/26 4 cL¾' .a0 tr.wS

10.1

-'-4
I/0

7

/4

(2

I



Way Want 4c..t...., 5'*ir /ft
£,*44 't flpçJ4,— VAØ

tfs.,L4*.-42.Afld—3 Os
13i001m3s. Pt.sas 6-S1 J4tca-

Føci Ar- i7.5' u.iw2.°''

I
Nb InEL EMto.t4zeo
S//c/en C7?c,.n

Mt = /S-.'
j',c1t-P &,n'-'(V Z3C 1t 70
Ad1? cc,aet'

søiLr ?o 7,tr-,
ØAJ5#'

-4.
¼ SHANNON & TI ILSUN. INC.

GEOTECHNICAL CONSULTANTS

LOG UF BURING6pqw_

JBORING NO. /2 37 39
'B NO.

2,o8-o/
SHEET

OF2

DIRECTION AND INCLINATION OF HOLE I CORING I TOTALSOIL
SAMPLING
FOOflGE _3.oI_FOOTAGE ° DEPTH Z3.o

ELEVATIIiN I MFR. DESIGNATION OF DRILL NUMBER OF SOIL SAMPLES

ps.niTh jjar
DEPTH TO WATER INO. OF CORE BOXES OATE STARTED DATE COMPLETED I INSPECTOR(S)

S//O/tn-o73Ari is,S' I —YLE I -
% REC BOXDEPTH GRAPHIC

IN FEET LOG
CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN —

NUMBER !LJ&2.
NUMBER

REMARKS

/ 3.0

1Z9.j et

/)7J4Q
'4-x '- 0

t41.4444K4 tatfl*'

iop wzr ZoJG1 F 4Ik#'Q
/5.6

-

tr 4: 60 (44c7w26

ja,t'. '8-c'/ t11

H

i-H

rn-H

2-

2-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

&4A'i, J,W6Ait,
lgAcC sicç v.c,aC- -pi-iO,

C t4g.j P'—
7th—'C-. '') De
&Qs£s.ito.atFJto)

a
fl,

Ak WAct jcaoije-o

'S

750

21

24



I 37 400

WELL NO. /?O'

.rSLOTTEQ SCREEN
MATERIAL: PVC
SCHEDULE: 40
SLOT NO.: .Oi"
5c2Es'J /f.S—2/.Grr.

CAP —LOCKABLE

STEEL
CASING—.\CORNER

z
CD

w0
GD

w

P
U,
A
U,
-J-f

w
9
C-,
U)
I-II
A
C
Lii
I—

0

VENTED CAP.

DISTANCE TO FINAL GRADE 2.o'

S

GROUND SURFACE
CONCRETE PAD

DIAMETER
BOREHOLE

ENTONITE

2 PVC

AL
78'

RISER PIPE N

DEPTH TO TOP
OF SAND BACKFILL

9:5'

I
1

I
I
I
I
I
I
I
1

I
1

I
I
I
I
I
I

I

BENTONITE
SEAL
THICKNESS

2.0'

•1

TOTAL DEPTH

OF WELL
23.0'

t

GROUT
g, 4p,.jP rrr

(o a
/4 ec.s. 4O (kE4C 5es.

BENTONITE —....

PELLET
SEAL

5.sqc..c. *','c.Lc'r£

SAND BACKFILL—
6&aes

FINAL WATER LEVEL:

INSPECTED BY: 64!cit 6n,65

OVEROURDEN .6MW

FEET BELOW TOP OF CASING.

DATE:_____
OVERBURDEN MONITOR WELL

FiELD LOG __
________________________________________________ ENfl€ERS. INC
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,. C r C'$yrC4M40,- #t2IJtCt

ti, 6rgc' 441-? " &4u'.
t4oqtiCQ

irc,a cacl5

1ThN

oQt t' %nc.aV4e

�'4ftg. / Os.ni. MOO. WM'thé6P,
i'. edQ$.., PC /,-,j S,m.i$o Øca'sJ* Pcaaa&5, aba.,

'36 &cuqt rec �' (A *r'ç

1
UI IMflhltJI' IA IISI—.JU4'. .LII...
GEOTECHNICAL CONSULTANTS 37 401

LLJU IS LIUflSIILa

BORING NO. ccnV /207
I JOB NO. I SHEET OF

PROL*ws -cq& 4' Snrn9cL,ii z' -' I / 2-
CLIENT DRILLING AG

(t) '// ,4,JO acc LsyVt -/Y.Le,2/ eac
K.

SIZE ANO TYPE_DF OIT LOCATION (COORDINATES OR STATION) -

3(4 fr/p ,__a
DIRECTION AND INCLINATION OF HOLE SOIL I CORING I TOTALSAMPLING FOOTAGE 95 I DEPTH 23jFOOTAGE
ELEVATII.$ MFA. DESIGNATION OF ORILL NUMBER OF SOIL SAMPLES

66 PEI4HR AlTO N

DEPTH TO MATER

1NO.

OF CORE OOZES DATE STARTED DATE COMPLETEDI INSPECTOR(S)

/ óS I
% REC BOXDEPTH GRAPHIC

CLASSIFICATION OF MATERIALS (DESCRIPTION) OR RUN — RE M AR K SIN FEET LOG NUIBjR %ROO NUMBER

1

I
I!
I
I
I
I
I.
I
I
I
I
I
1

I
I
I
I
I
I

2—

4—

H

14—

C.

7,5 (&a'Wm144fc) ___ —— —
LtC,nt,'A.-O 9'4cth.ifM4

1 85 S'iomCo cLAQ ..a1m t.2tc.
-- -. 6jasiod •ZA' 7rn iko

1,3

___o5_
,g-j.o

—a,
:--uc
-— IDo°/0

Mci)i

.2

:——— .22

iOo%

/ppm

QLO
.

7.0
:

PP;M'a_______a8">

E rw€. .anat m-7.@'
: R':.s

4- "o
'0.3 Keg_tO

.

'2
175._!tI± .°

Sr,F t.c c�.A4y ,*1O €t.taa)
64u,MJ /4or.W Cth'y' .s.yr/
- 6,eq ,io,nscsccrficats
.flAø'a-J1--%,4Aaa. .J. r$
SMCJOC_.JSALS, 0CC, A/CA7W4c,.- 'sn:

/1.75 s'.'-'-?)

(Pccc

/3,6 4jç4
o:'Em T- 70

/4



I1MININUIM RIL.)Ufl. iI'IL.. 31 402 LUL, Ut bUKINb
GEOTECHNICAL CONSULTANT'S" Alt!' BORING NO. tc,t-iw f2o7

GONt SOXESI DATE STAMEO OATE COMPLETED INSPECTOR(S)

S/ui/Ss
CLASSIFICATION OF MATERtALS (DESCRIPTION)

.

JPk<4f4aMfl$

SAMPLE

NUMBER

jj
%ROD NUMBER

REMARKS

:

�S ,4t
13.5

.

p-o,.J! '1
: 5-: ase.'iOps'-'e...,.,

1-it &#2sW
Suoinw W-I.Ncao,

A&pp4'r VL.%d75, .

P1.."cse

Lg_

:

I&o',j7/ /7s/a7;
2O.4L 2&8I 2h&'

(c ./'mlc&1 oar
:

es,t,i44a305 &cor/ 2z.'

.
c

,o

'
's

K

fle.ss;/6
Nn; 2.Jfr
f4,,; 0./fr

g0
L-OSS 1t.)S.

: 20

: i2

.oH2JOA- ac. Z3.OCr

I
I

I
I
I
I
I
I
I
I
I
1

M I JOB NO. I SHEET OFPROJECT
- ,4e?& 4>J ;th,z .ziog-, i z z

CL

IENTp 'Gcz4v' ,t,'JOc44 DRILLING AUNCY

SIZE AND TYPE OF BIt

/0' ,v --tt ,&'a- jAnzeIwzti.2&
LOCATION (COORDINATES OR STATION)

DIRECTION AND INCLINATION OF HOLE
•

SOIL I CORING I TOTAL
SAMPLING /t FOOTAGE 9.5 DEPTH Z3oFOOTAGE

ELEYATIIJH I ER. DESIGNATION OF DRILL

I

NUMBER OF SOIL SAMPLES

P$Unh1ON
DEPTH TO lATER

•1

NO. OF I

Hair fl' on CastE /eJD,4TLf /:3 CM

MEOM" &a44c.. ,2rnaeas a/m

10" /3,04
&QaLCP ue

24

21

I
I
I
I
I



GROUT
/.&atavo7 / ,czw.cSIP

(,ti �4
BENTONITE
PELLET

,,

SEAL Z' a

37 403

r DISTANCE TO FINAL GRADE c? S

GROUND SURFACE

CONCRETE PAD

CEMENT/BENTONI TE
GROUT SEAL
THICKNESS 2.o

DEPTH TO TOP
OF SAND BACKFILL

"/0

TOTAL DEPTH

OF WELL

I
I
I

WELL NO. /207

I

rC
zw0
It

m
Itw
>
9
U,
A
U,
-J
I-I

CI-
w
9
C
U)
'—I

AItw
I-.I
C-)
C

I

VENTED CAPLOCKABLE CAP

STEEL CASIN

CORVI
I,

S DIAMETER
BOREHOLE

Th\

I 2
RISER

I
PVC_____
PIPE N

I

__, \

BENTONITE
SEAL

I

THICKNESS

.1

I

1

I
I

F-

SAND BACKFILL—
U5p 41eges '-'%'O

FINAL WATER LEVEL:

INSPECTED BY:

1

I

SLOTTED SCREEN
MATERIAL: PI/C
SCHEDULE: 4
SLOT NO.:

o—/O'

I

I

FEET BELOW TOP OF CASING.

DATE: '//i/c

OVERBURDEN MONITOR WELL
FIELD LOG



3flMIMIMLJLN Q fliL3Ufl, Sill...
GEOTECHNICAL CONSULTANTS

L.UU ur UUItLI1U" 404 BORINC NO. cS09///2L)p,flfl£ .a..
JOB NO SHEET OFPROJECT4cecs -a�cve MWW

I ace -C, I /
CL23

ORILLING AGENCt.

SIZE AND TYPE OF BIT I
H'/z'-21g LOCATION (COORDINATES OR STATION)

,®t-/o
OIRECTION AND INCLINATION OF HOLE

•
SOIL I CORING I TOTAL
SAMPLING FOOTAGE O.o OEPTH /c'.OFOOTAGE

ELEVATIWI. I MFR. DESIGNATION OF DRILL

/',14 55
NUMBER OLSOIL SAMPLES

PEjP*tION
DEPTH TO lATER

1NO.

OF CORE aox!s DATE STABTED DATE C9MPLETEOI INSPECTOR(S)— A/' i2e2 I n
%RE 80*DEPTH GRAPNIC

IN FEET LOG
CLASSIFICATION OF MATERIALS (DESCRIPTION) DR RUN— NUMBER

REMARKS
NU)4BjR% ROD

jsrA Dc.thai' AaO

ea

/77

I
1

I
I
I
I
I
1

I
I
I
I
1

I
I
I
I
1

I

K %176C D.e
dm1 'Otirn
�,c.q

oz.,' a'
t4017Zt5 l7ZtCt -.

to-H

n-H

ICc -

4.

Li

1.0'

IIV

2.o

2.0

19:24

1.0
-i—I
I'S

9.0

"S

(454a
/3.6

3

4
/5

1/
3/
4/

6

1/
I/f

5'

"8,

4
4

5

N. .4.

3j

4,

Th'.ZZ -Z2
Xns 0

2:15pm- S,.ar 3z,atai..
2-

- -2.'f•

I
lpat -0.7
Xa7tt 0

p= -1.6
)(pc. o

a

-v

/0

It
i4ltt2 ct-f SPO'

,e.o.#ir i&,-o '/4.

g �rnCf S4./ 3 Ouv€.
florn4D &bYH 7t4L

Skjr, a/n. tloooáS .
Srsv.' Ce-,rno.a, oat55,g4ftL.
oti er 'eao 5ca,,tj
MEQ.5r.i%t.a.J 12.6'. -

k' 13,o- 13.4', /3.3- ito'

fta4d. c,jiair4S .,,qc6.
titA

cpjMços4L_

_______ L-t. 6a..v.,



z
Il-i0
D

w>
9
(I,

A
C,)
-J
I-I

w
9
C-)
C,)I-
A
w
I—

C)

SAND BACKFILL—

(4C0 s.)

.4 U -

FINAL WATER LEVEL: FEET BELOW TOP OF CASING.

INSPECTED BY: DATE: E/S/s

OVERBURDEN MONITOR WELL
FIELD LOG EIISIJEEMS. INC.

WELL NO. 72o&

37 405

LOCKABLE CAP

STEEL CASIN
CORNER

VENTED CAP

DISTANCE TO FINAL GRADE u
GROUND SURFACE

CONCRETE

9" DIA

BOREHOLE

T/BENTONITE
GROUT SEAL
THICKNESS

2'
RISEP

PVC

GROUT

DEPTH TO
OF SAND

TOP
BACKFILL

BEN TONI TE

BENTONITE
PELLET
SEAL dS
'/4 ",9- fuEfl.

SEAL
THICKNESS
2r TOTAL DEPTH

OF WELL

I
I
I
I
1

I
I
I
I
I
I
I
I
1

I
1

I
I
I

/&c

—

OSEc)

5/rio

t

__—SLOTTED SCREEN
MATERIAL: '°V
SCHEDULE: _________
SLOT NO.:-i: w—'Sc'

OVERBURDEN. 6MW



I
37 406

1

I
I
I
I
I
I
I

APPENDIX C

GRAIN SIZE DISTRIBUTION CURVES, AYFERBERG LIMITS



I
1

T.JNIflED SOIL CLASSIFICATION

37 407

I
I
I
I

0
cz

0z
CI,
0)

z
U

DEPTH H
SYMBOL BORING (ft % () DESCRIPTION

0 604/J—2 5.0—5.3 70 45 CLAY (CH)

E 604/J—.3 8.5—8.8 lii 67 CLAY (OH)

Remark

z

z
C)

U.S. StEVE SIZE IN INCHES

I GRA VEL
COBBLES

C0RSE flNE

SAND SILT OR CLAY
CQhRS MEDIUM FiNE

1.

U.S STANDARD SIEVE No.

3 3/43/8 4 10 20 4060 140200

HYDROMETER

p

I
I
I
I
1

1

I
I
I
I

I

GRAIN SIZE IN MIWMETER

Z—tO8—Ot RICHARDS—GEBAUR AYE

Shannon & Wilson, Inc.

Geotechnlcal Consultants
GRAIN SIZE DISTRIBUTION



r'- r 37 408 I
IJMFIED SOIL CLASSIFICATION

I

DEPTH Pt
SYMBOL BORING (It) % () DESCRIPTION

0 505/u—i 2.5—2 6 59 37 CLAY (OH)

Q 605/J—2 7.0—7.3 80 52 CLAY (Cl-I)

Z—108—O1 RICHARDS—GEBAUR AFB

Shannon & Wilson, Inc.

Geotechnical Consultants
GRAIN SIZE DISTRIBUTION

U S StEVE SIZE IN INCHES

I GRA VELCOBBLES I
COARSE FiNE

SAND SILT OR CLAY
COMSEI MEUM FiNE

US STANDARD SIEVE No

3 3/43/8 4 10 20 4060 140200

HYDROL&STER

0

0z

z
0

100

80

60

40

20

0

0

z

2:
0

0

20

40

60

80

100

1 o

I
I
1

I
1

I
1

I
1

I
I
I!

1

I
I
I
I

GRAIN SIZE IN MILLIMETER

Remark 9/19/as



I
Remark 9/19/89

I
1 ____________

I

- r I

UNIFIED SOIL CLASSIFICATION

app 409

U.S. SIEVE SIZE IN INCHES

COBBLESJ
GRA VEL SAND I

COARS MEDIUM FiNE
SILT OR CM Y

COARSE FiNE

U.S STANDARD SIEVE No. HYDI0ML7ER

too

80

0

I
1

1

I
I
I
I
I
I
I
I
I
1

I
I

60

C

Cz
GO

z
U

40

20

E-.

C

2:

2:
C)

20

40

60

80

100
lu-i

0

GRAIN SIZE ll'I MILLIMETER

DEPTH LL Pt
SYMBOL BORING (It) () (z) DESCRIPTION

0 506/J—2 50—5 3 61 56 ClAY (OH)

D 606/J—3 6 0—6.3 83 57 CLAY (CM)

Z—tOO—Ot RICHARDS—GEBAIJR AFB

Shannon & Wilson, Inc.

Geotechnicat Consultants
GRAIN SIZE DISTRIBUTION



37 410

I
UNIFIED SOIL CLASSIFICATION

I

I
'I

I
I
I

I GR.4 VELCOBBLES I
COARSE FINE

SAND SILT OR CLAY
C0ARS MEDIUM flNE

US. SIEVE SIZE IN INCHES US. St&NDARD SIEVE No

3 3/43/6 4 10 20 4080 140200

HID PC LTER

0

0z
C')

0
z
0

100

80

60

40

20

0

0

0
z

z
c10

I
I
I
I
1

I
I
I
I
I
I
I!

GRAIN SIZE IN MILLIMETER

DEPTH . Pr
SYMBOL BORING (It) z (z) DESCRIPTION

0 607/J—2 70—7.3 74 51

Q 607/J—3 11—11.5 94 51

Remark : 9/28/69
Z— 108—01 RICHARDS—GEBAUR AFB

Shannon & Wilson, Inc.

Geotechnical Consultants
GRAIN SIZE DISTRIBUTION



DEPTH Pt
SYMBOL BORING (ft % (z) DESCRIPTION

0 1205/.J—2 4.0—4 3 69 44

C 1205/.J—.3 10—106 68 47

1

I
I
I

Remark 9/28/89
Z—108—O1 RICHARDS—GEBATJR AYE

Shannon & Wilson, Inc.

Geotechnical Consukants

-

GRAIN SIZE DISTRIBUTION

• I — ••
1 —

UNIFIED SOIL CLASSIFICATION

U.S SIEVE SIZE iN INCHES

I CR.41/ELCOBBLES I
COARSE FiNE

. SAND
SILT OR CLAY

COMS MEDIUM

37 411

U S STANDARD SIEVE No.

3 3/43/5 4 10 20 4060 140200

HYDR0erER

I
I
1

I
I
I
I
1

I.

I
I
I
I
I
1

0
1';'

0z
0,
(1)
.ct

2;
C-)

100

80

60

40

20

c

0

20

40

60

C)

C
2;

z
C-)

0

GRAIN SIZE IN MIWMETER

80

100
io-3



37 412
I

Remark

Z—108—Ot I RICHARDS—GEBATJR AFt

& Wilson, Inc.
I

Geotselinical Consultants I
GRAIN SIZE DISTRIBUTION 1

I

U.S. SIEVE SIZE IN INCHES

UNIFIED SOIL
.1 GRAVEL I

COBBLES I

CQRS( FiNE kOMS

CLASSIFICATION
SAND I

kCDIUM flNE I

SILT OR CLAY

1

I u S STANDARD SIEVE No I HYDROMETER

0

0z
Co

0..

z
U

p..

z

z
C.)
cc

I
I
I
I
I
1

I
I
I
1

I
I
1

I
I
I

GRAIN SIZE IN MILlIMETER

0

DEPTH Pt
SYMBOL BORING (it) % (z) DESCRIPTION

0 1206/U—2 3.3—3.5 57 33 CLAY (Cl-i)

E 1206/U—a 7 7—8.0 58 35 CLAY (CH)



I
I

I
I
I

UNIFIED SOIL CLASSIFICATION

37 413

U S SIEVE SIZE IN INCHES

I CR4VEiL
COBBLES

COARSE J FiNE

SAND -

SILT OR CLAY
COMS MEDIUM FiNE

US STANDARD SIEVE No

3 3/43/6 4 10 20 4060 140200

HYDR0mTER

100

80

60

40

20

0
10

V

I
I
I
I!

I
I
I
I
I
I

I
I

0

2:

2:
C)

C-

C

C
2:
Cl)
0)

0-.,

2:
Cx0
0-.

DEPTH Ft
SYMBOL BORING (it) % () ,DESCRIPTION

o 1207/J—2 7 0—7.3

o 1207/J—5 12.5—13

Remark 9/28/69

GRAIN SIZE IN MIWMETEE

Z—108—01 RICHARDS—GEBAUR AFE

Shannon & Wilson, Inc.

Geotechnicat Consultants
GRAIN SIZE DISTRIBUTION



" '.1 37 414
I

ci

ciz
U)
rn

z
ci

UNIFIED SOIL CLASSIFICATION

U.S &rANDARD SIEVE No

z

z
C:)
U

Z—108—O1 RICHARDS—GEBAUR AFB

Shannon & Wilson, Inc.

Geotechnical Consultants
GRAIN SIZE DISTRIBUTION

I
I,

U.S. SIEVE SIZE IN INCHES

E CR4 VEL
COBBLES

COIARSE flNE

SAND SILT OR CLAY
COMSEj MEDIUM FINE

100

80

3 3/43/5 4 10 20 4060 140200

HYDROMETER

60

40

20

0

GRAIN SIZE [N MILLIMETER

I
I
I
1

1

I
I
I
1

I
I
I
I
I
1

1

DEPTh LI.. Pt
SYMBOL BORING (it) (z) () DESCRIPTION

o 1208/U—a 90—95 61 42 CLAY (CH)

O 1208/J—4 13—13.5 65 40 CLAY (CH)

Remark 9/19/59
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1
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I
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APPENDIX D

- WELL DEVELOPMENT DATA, IN-SITU PERMEABILITY FORMS

I
I
I
I
I
I
I
I
I



JOB NAME

DATE

'PL-4n' '171

Q,- 7c;<°7LA

/t<s-
I

/
WELL DEVELOPMENT DATA

$
1. WeUso. /t./tJ(L) &ocI
2. Date of InstaLLation (/f ,.._ I i

I 3. Date of Oevetopnent 2
- 4. StatIc Water Level: Befor Dcv. ____________________ Ft.;

I
5. Quantity of Water LOSS During DriLLing, if Used '-I /'
6. Quantity of Standing Water in WeLL and Ailnutus Before Dcv. ________

Start

7. Specific Conductance (wthos/csi)

Ieoçerature (C )

I PH (s.u.) _____________ _____________

8. Depth from Top of Welt Casing to Bottom of WeLL 2 .-L- Ft.

I 9. Screen Length ) Ft.

10. Depth to Top of Sediment: _______________________

11. Physical Character of Water:

I
Type arc Size of WeLL Devetopuent Equipnent: -

Description of Surge Technique, If Used:

ORRIEN 5 GERE

O'BRIEN & GERE ENGINEERS, INC.

1 ___________
/'

37 416
P—, C' r II'

JOB NO. • c__;i 'F

SHEET / OF _______________

2i 'cc
24 Hours After - I — —

Oat.

2 (sI GaL.

During

Ft.

Ft.Before 0ev. _____________________ Ft.; After 0ev. ___________

LLHL C' c-7---rr_-.r--.. rti,- L''L'

1

I 14. Height of Well Casing Above Groisc Surface: -t C, pt.

— 15. Quantity of Water Removed: 1- 5 GaL.

16. 1-Pint Water Sacple Collected: _______________________ (Tint)

Devetopnent Conditions:

(1) WeLt Water is Reasonably CLear

(2) Sediment Thickness c 5% of Screen Length

I (3) Rwnovat of 5 WeLL VotuTles, IncLuding Saturated Fitter Ajnjtus

(4) StabilizatIon of Specific Conductance and Water Teçerature

11. After FinaL DeveLopment of the welt, water from each welt wiLL be placed into the I Liter cLear gLass container

and photographed as a 35 am. coLor slide to be subnitted as part of the weLL log.

18. QA/OC: D.vel op'cnt Performed by: ____________________________________________

I Site Manager: ____________________________________________________

I



fli. OBRIC-NEGERE

O'BRIEN & GERE ENGINEERS, INC.

at 4ar6tV3 DATE _____

7. SpecIfic Conductance Cuntios/cm)

TTperature (c )

PH (s.u.)

8. Depth from Top of Well Casing to

9. Screen Length /0.0
10. Depth to lop of Sediment:

Ii. Physical Character of Water:

WELL DEVELOPMENT DATA

/0

4 q97 / '7?.- _________
762 i& 7-67'' ______
497 ici 4D 7c7 ________

Bottom of Welt . Ft.

Type and Size of Well Development Equipment: /PL' d2,2 Sip tJs 7L',?,'t6,c

Description of Surge Technique, If Used: �'yl/,. £zccC / j,2z�,CO ,C,.

14. Height of Wett Casing Above Growid Surface: ZS Ft.

15. Quantity of Water Removed: _______________________ Cat.

16. 1-Pint Water Saapte Collected: S.CC4r', (Time)

* Development Conditions:

(1) Well Water is ReasonaDty Clear

(2) SedIment Thickness c 5% of Screen Length

(3) Removal of 5 Well Volumes, Inctt4lng Saturated Fitter Arwiulus

(4) StabilIzation of Specific Conductance and Water Teuçerature

17. After Final Devetopment of the welt, water from each well will be placed into the I liter clear glass container

and photographed as a 35 mm. color slide to be submitted as part of the welt log.

18. QA/OC: Development Performed by: 6c077 6#012t3

Site Manager: ____________________________________________________

1

1

JOB NAME &/l,4¼Z05- C26WMJA /43 JOB NO. Q/

I
37 417

______ ______ ISHEET _______________ OF _______________

I
I

24 Hours After _____________ Ft.

1. WelINo. M7V CJ5
2. Date of Instattation _______________________________

3. Date of Development 8/23/52
4. StatIc Water Level: Before Dcv. 3
5. Quantity of Water Loss During Drilling, If Used ____________

6. Quantity of Standing Water In Welt and Arwiulus Before 0ev. —

Start

Ft.;

400 Gal.

________ Gal.

During

_____ /7 ;/
______ 7(00
_________ 6Z1 7;

Before Dcv.

- _cc.000L7d

— Ft.

32,S
eØv

12.

13.

Ft.; After Dcv. 32 Ft. I

I
1

I
I
I
I
I



I auRIENsoc-nc

O'BRIEN & GERE ENGINEERS, INC.

BY

I,

1. WelL No. '?tL3t1 ((f,
2. Date of Installation I

3. Date of Devetoent i'it1's1
4. StatIc Water Level: Before Dcv. 'J t4 Ft.;
5. Quantity of Water Loss During DrilLing, If Used

— 6. Quantity of Standing Water In Well and Amutus Before Dcv. L.'

7. Specific Conductance Cunhos/cm)

Tetperature Cc )

PM (5.1.1.) _______________

8. Depth frau Top of Well Casing to Bottom of Welt —

9. Screen Length I Ft.

10. Depth to Top of Sediment:

*1. Physicat Character of Water:

12.

$ 13.

Qurlnq

Type and Size of Well Developiient Equiptient:

Description of Surge Technique, If Used:

- 14. HeIght of Wett Casing Above Ground Surface: _________________________ Ft.
•1'

I 15. Quantity of Water Removed: C- 5 Gal.

- 16. 1-PInt Water Sagpte Collected: _______________________ (Time)

* Developaent Conditions:( Well Water is Reasonably CLear

(2) Sediment thickness < 5% of Screen Length

J (3) Removal of S Well Voluiies, Including Saturated Fitter Annalus

C4) Stabilization of Specific Conductance and Water Tesperature

I I?. After Final Devetopiient of the welt, water from each well wilt be placed into the 1 lIter clear glass container

and photographed as a 35 mi. color slide to be subuitted as part of the well Log.

18. QA/QC: Develoçment Performed by: ____________________________________________

1 Site Manager: ____________________________________________________

I

1

JOB NAJ4E ljCJ'7't_&Z\Pk/tL 4fj7 JOB NO.

37 418

DATE q//t ,9
I /

WELL DEVELOPMENT DATA

Start

SHEET I OF. I

24 Hours After - Ft.

_________ Oat.

Ft.

I
I
I
I

Gal.

End

Before Dcv. —

2 —
L'C) Ft.

Ft.; After Dcv.

22k. —CtcL(



— t
CBRIEN 5CC-RE

37 419
I

O'BRIEN & GERE ENGINEERS, INC.

BY 4r6,'L
JOB NNIE

DATE

JOB NO. /C5 L.)/

SHEET / OF /

I
I

WELL DEVELOPMENT DATA

1. WelL No. c'c7y c�,07
2. Date of InstaLLation _________________________________

3. Date of Developaent 8124/8.0
4. Static Water LeveL: Before 0ev. 2293 Ft.;
5. Quantity of Water Loss During DrilLing, If Used __________

6. Quantity of Standing Water in Welt and Annutus Before Dcv.

7. Specific Conductance (unhos/cin)

Tefiperature Cc )

PH (s.u.)

8. Depth fran Top of WeLL Casing to

9. Screen Length /50
10. Depth to Top of Sediment:

11. PhysicaL Character of Water:

_�.,/(, ,9( )sn\ 5wn,. 54;r'
Bottom of weu 34. rt.

Before Dcv. 343

CLouo £,&L/.J

I

13.

Type and Size of Wet L Devetopoent Equipment: / (Z (10. $mm/L5S ,,a,'(nc

Description of Surge Technique, If Used: 5ir.'cE- go,2-E.- : �rë.é--O c:3 "-,.j5

14. Height of Well. Casing Above Ground Surface: 2.5 Ft.

15. Quantity of Water Removed: _______________________ Gal.

16. 1-PInt Water Sarpte CoLlected: Z'c,c,' f/24 (Time)

* Devetopient Conditions:

(1) Welt Water is Reasonably Clear

(2) SedIment Thickness c 52 of Screen Length

(3) RemovaL of 5 WelL Votunes, IncLtirtg Saturated Filter Anutus

C4) Stabitization of SpecifIc Conductance and Water Teperature

17. After Final Devetopnent of the welt, water frau each well will be placed Into the 1 Liter cLear glass container

and photographed as a 35 mu. cotor slide to be situuitted as part of the weLL Log.

18. QA/OC: Development Performed by: 14CCf7C'A?C,S

Site Manager: ____________________________________________________

I
I

50
24 Hours After

Gal.

Start

5-

I
I
I

_______________ Gal.

During

7,9/
5SOc,,

Ft.

7.Sc ,c

Ft.

12.

4 n
Ft.; After Dcv. ._ '.J Ft.

I
1

I
I
I
I
I



WnaBRWNSGERE 37 420

O'BRIEN & GERE ENGINEERS, INC. JOB NAJ1E — thc.u _44 ,. '.
at cC 6'int� DATE 8/Z(o/BS ______ ______

WELL DEVELOPMENT DATA

1. WeLL No. -',c/' 7.2c5
2. Date of InstaLLation _________________________________

I 3. Date of Devetopuent ____________________________________
/

4. static Water Level: Before Dcv. 6.94

I 5. Quantity of Water Loss During DriLLing, If Used 44,

6. Quantity of Standing Water in WeLL and Amulus Before Dcv.

I
13.

14.

15.

16.

7. Specific Conthjctance (unbos/cm)

Tesçerature Cc )

PH (s.u.)

8. Depth fra Top of Welt

9. Screen Length _________________________________

10. Depth to Top of Sediment: Before Dcv.

11. PhysicaL Character of Water: /'4iZ'1

12.

Ft.; 24 Hours After ________________________ Ft.

Lc5 Nfe'r cat.

2,4'
- During End

I
I
I
I

SHEET / OF /

I
I
If

start

/& rc;

/A796
SI_______

Botts of wattCasing to

(c2 C

2° 9o
t.'1.; 0zo

.&'L) 7
Ft.

Ft.

/(c & Ft.; After Dcv.

;Jo 130
a?O

713

Ft.

I
I
I
I
•I)

I
I

Type and Size of WeLL DeveLopnent Equipiient: /YC-C,P. ';7'f"r�C -/' e -

Description of Surge Technique, If Used: fa'i4ce- <(J/Ii'-l - ry. ..3 /
f.' [/'ø"c'A,-l rCr-.J 2. a'r-,i,is.

tteight uf WeLl Casing Above Ground Surface: 2,p Ft.

Quantity of Water Removed: 4 cat.

I-Pint Water Saap(e CoLlected: Z,'txv,n /z (Timo)
* DeveLopsent Conditions:

.

(1) WeLt Water is Reasonably CLear .

(2) sedIment Thlclcness c 5% of Screen Length

(3) RemovaL of S WelL Votunes, IncLuding Saturated Fitter Arnjtus

(4) StabiLization of Specific ConSjctance arid Water Teiçerature

After FinaL Deve(opTient of the weLt, water from each welt wilt be placed intrthe
arid 1rotographed as a 35 an, color slide to be submitted as part of the weLL tog.

QA/QC: Devetopuent Performed by: AC7r cgc,g4fç5
Site Manager:

I titer clear glass container17.

18.



WELL DEVELOPMENT DATA

Type and Size of Well Development Equipment: (5S. J./. 'S1ZirIe C� - t_

Description of Surge Technique, If Used:

,—

Ct,pA F- r— :.r_' . .i

14. Height of Well Casing Above Ground Surface: _______________________ rt.

15. Quantity of Water Removed: 4 Gal.

16. 1-Pint Water Sarple Collected: /'CO4n (Time)

* Development Conditions:

(1) Well Water is ReasonaDly Clear

(2) Sediment Thickness ' 5% of Screen Length

(3) Removal of 5 Well Volumes, IncISing Saturated Fitter Aniulus

C4) Stabilization of Specific Conductance and Water Tençerature

17. After FinaL Development of the well, water from each welL will be placed into the 1 Liter clear glass container

and photographed as a 35 mm. color slide to be submitted as part of the well log.

18. QA/QC: Development Performed by: ______________________________________

Site Manager: ________________________________________________________

I
I

QI3RIENGGC-RE

O'BRIEN & GERE ENGINEERS, INC.

BY o7t
JOB NAME cEb(14 ,4e JOB NO. .Z/o, -cO/

DATE ______

37 421

1. Well No.

2. Date of Installation ___________________________________

3. Date of Development __________________________________

4. Static Water Level: Before 0ev. IC. i( Ft.;
5. Quantity of Water Loss During Drilling, If Used ,%C,vE. USE)

6. Quantity of Standing Water In Well and Arinulus Before 0ev. ____________

Start

SHEET 7 OF

24 Hours After

Gal.

_____ I
I
I

Ft.

I
End

'.3s
/7

tC_.3S

I

Gal.

During

7. Specific Conductance Cunhoslcm)

Tençerature Cc )

PH (s.u.)

8. Depth from Top of Well Casing to

9. Screen Length . IDO
10. Depth to Top of Sediment:

Ii. Physical Character of Water:

12.

/5 q3Q '

7G7 n Z14- f$'

4?c zn a3y ,,,j
Bottom of Well 2'.. Ft.

Ft.

Before 0ev. ___________ Ft.; After 0ev.

13.

I

I

I
I



37 422

O'BRIEN & GERE ENGINEERS, INC.. JOB NAME JL44uC �zci-.c/i JOB NO. _______________________

BY _______________ DATE 8/24/59 _______ _______

WELL DEVELOPMENT DATA

1. Well NO. I''// /2o7
2. Date of, Installation _________________________________

3. Date of DevelopTient __________________________________

4. Static Water Level: Before Dev. ,9o
5. Quantity of Water Loss During Drilling, If Used _________

6. Quantity of Standing Water in Welt and Arriutus Before Dev.

I

7. Specific Conóactance (unhos/cm)

Terperature Cc )

P14 (s.u.)
8. Depth frau Top of Well Casing to

9. Screen Length /Cc
10. Depth to iop of Sediment;

It. Physical Character of Watet

12.

13.

22 7yo 2/ Yic 12 776

7'4 77C 2' .C 23
710 icy 8/6 Z7 27

Botta of Well /29 rt.

Before Dey.

/:-'
( 7 3 Ft.;

(r,,
After Del.,

Type and Size of WeLL DeveLopment Equipment: /". ' .— J'( • -S'''

Description of Surge Technique, If Used: S/AAC4 &),24E— c'C..2.D P 1..

I 14. Height of Well. Casing Above Ground Surface: _________________________

15. Quantity of Water Reaved: _______________________ Gal. - -

1k 16. I-Pint Water Satçle Collected: 3:oO,t' e/2s (nut)
* DeveLopment conditions: -

(1) WelL Water is Reasonably CLear

(2) SedIment Thickness c 5% of Screen Length

I
(3) Reiioval of 5 WelL Votuiies, Incti4lng Saturated Filter Mnjtus

(4) StabiLization of Specific Co,jctate and Water Teiçerature

' 17. After FinaL DeveLopment of the weLl, water frau each well wilL be placed into the 1 Liter clear glass container

arid photographed as a 35 in, color slide to be subeitted as part of the weLL tog.

- 18. QA/OC: Developaent Performed by: 'c.97 4,4sz&3

I Site Manager: ____________________________________________________

I

I
I
I SKEET / OF

24 Hours After
—

GaL.

$

I
I
I
I
I
I

Ft.;

/4, p4-'

Start

Co

Ft.

Gal.

Dun nq End

Ft.

Ft.

Ft.



s O!C-NGGERE 37 423

O'BRIEN & GERE ENGINEERS, INC. ______________________________ ________________________

BY 3'cc77At�3 DATE _____________________ SHEET __________ OF /

WELL DEVELOPMENT DATA

1. WeLt so. c'f4P/ /20(5
2. Date of InstaLlation ___________________________________

3. Date of DeveLopment _______________________________________

4. StatIc Water Level: Before Dcv. £.4—/ Ft.; ________

5. Quantity of Water Loss During DriLLing, If Used ___________ __________

6. Quantity of Standing Water in WelL and ArviuLus Before Dcv. —

7. Specific Conthictance (unhos/cm) ______________ ______________ _____________

Ten!3erature Cc ) _______________ _______________ ______________

PH (s.u.) _______________ _______________ _______________ ______________

8. Depth from iop of Well Casing to ___________________

9. Screen Length / 0
10. Depth to Top of Sediment: _____________

11. PhysicaL Character of Water:

13.

Type and Size of Wet t Development Equipment: / /_" 0 0. 4ltt/'4ê5± ,J,&.C

Description of Surge Technique, If Used: ''o.E— : Cyç2i.O r

14. Height of Wet!. Casing Above Growid Surface: 2.o Ft.

15. QuantIty of Water Rmuoved: 2.4 caL.

16. 1-Pint Water Sançte ColLected: 5/2c (time)

* DeveLopment Cortitlons:

(1) WeLL Water is Reesrably Clear

(2) Sediment Thickness < 5% of Screen Length

(3) Removal of 5 Well VoLumes, IncLuding Saturated Filter Aniutus

(4) StabiLization of Specific conckttance and Water Telterature

17. After Final DeveLopment of the weLl, water frau each well will be placed Into the 1 liter cLear glass container

and photographed as a 35 mu. color slide to be submitted as part of the weLt tog.

18. GA/OC: Development Performed by: '6t2'17 C*�ó
Site Manager: ____________________________________________________

JOB SAllE RCfr1ftO ,%fri'M-' ,cJOB NO.

1

'I
I

24 Hours After 5,4
Ga I.xrp

Ft.

Gal.

Start During End

2/ oi, 2/ ,, 2/ 112,2

95 8' zog ,v aa

/O/ 4.& (/.2 os
Bottom of Well /74 Ft.

Ft.

Before Dcv. ____________

/A4fl.gLti fl4t./,,

12.

Ft.; After Dcv. /74 Ft.

I
I!

I
I
I
I
Ii

I
I
I
I

1

I



QURIENGOERE 37 424

IN—SITU PERMEABILITY TEST
FIELD LOG

PROJECT —_Jg LOCATION

STATIC HEAD (H) 73.&o

PIPE RADIUS (r) 7°"

SCREEN RADIUS (R) °"

SCREEN LENGTH (L) i2o"

INITIAL HEAD (Ho)

ELEVATION

WATER
H—h

TIME OTH e h H—Ho

/44? zS2. (2 7OiA /0
2.5O i' 7/iQ .73
27.75 5i 72,.:5 ,39
.-zze /ü,.-. 7:-L 2
1Zc j',—,j 729/ .20
-,7, ->.., 7! .11
L.CcO Gc,-,j 73.qo etc

. 25f0 :—m) 7/SO .t/
2,...,J 7/,g4 .S/

22f. 7— 72- .3

WELL
DATE

NUMBER oS
/cn

Onrur., =- ic (r/pf*)

1

I
I
I
j
I
I
I
I

(To)07

I
0.2

I
I

HYDRAUUC CONDUCTIVITY:

K=r2lri(L/R)
2LTo

Ion,—, TIME



O'BRIEN S CERE

tI
—- 1—-'

PROJECT - Ct,6e4C /

7707

1.0

3o

/Bn

&(. (cZ

WATD

TIME rm

+SS
—
H±S

37 425

H—h

+ h H—Ho

1

IN—SITU PERMEABILITY TEST
FIELD LOG

WELL NUMBER (p07
DATE ______________

LOCATION �irt
ELEVATION

STATiC HEAD (H)

PIPE RADIUS (r)

SCREEN RADIUS (R)

SCREEN LENGTh (L)

INITIAL HEAD (Ho)

I
I

I
$

I

I
I
I
I

09.36_ " ("('a.2 / C
'33 I5 In' (,Bi .
324 5i 1<C .S3
3i,71 .26I&
9cc ,5' L .74

7C.1 .&'i
26, 3,'_ 73.o, .
;4(./ ä3 75? . IC

HYDRAUUC CONDUCTMTY:

K=r2In(L/R)
2LTo

LB

I.0'
0.9
0.8
0.7

0.6

0.5

(To) 0.37

0.3

0.2

0.I

I
1

'I

* LI S
I I

I

I

I I I

TIME tZOr"ur'

(0 Cl)

I I I

I I

I I p 'F IIipI I
($) I



1.0

0.9
0.8
0.7

0.6

0.5

(to) o.3:

I
4

0.2

1

I

annm LI
• :,. •I

I
I

37 426

IN—SITU PERMEABILITY TEST
FIELD LOG

PROJECT - 4:tk4f ,4
WELLI DATE

NUMBER /Zo
LOCATION <' /2
ELEVATION ___________

WATER

liME EPTh
H—h

h H—Ho

t

=/co (r/nc.)

STATIC HEAD (H) 94.o(a

FIPE RADIUS (r) ' 2"
SCREEN RADIUS (R) 45"

SCREEN LENGTh (L) /20"

INITIAL HEAD (Ho)

HYDRAULIC CONDUCTIVITY:

K = r2 Iri( L/R)

ZLTo

If

I

I
I
I
I
I

t—0

I

/49, /4,14 O.-.Ss.& /0
/2.10 I,-,.-' 87 90 .7S
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TABLE 4-3

1

I
________ ________ ________

I
________ ________ ________

I

________ ________ ________
I
I
I

________ ________ ________ I
________ ________ ________ I
________ ________ ________ I
________ ________ ________ I
________ ________ ________ I
________ ________ ________ I

________ ________ I
I
I
I
I

SUMMARY OF ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED BY
THE ARMY CORPS OF ENGINEERS FROM STOOS - POL STORAGE YARD

Sample II) Location
TPH

(mg/kg) Sample ID Location
TPH

(mg/kg)

A89-13 A X A89-35 3 X

A89-14 A X A89-36 3 X

A89-15 A X A89-37 4 X

A89-16 A X A89-38 4 X

A89-17 A X A89-39 4 2,518

A89-18 B 433 A89-40 5 X

A89-19 B 260 A89-41 5 X

A89-20 B 96 A89-42 5 X

A89-21 B 84 A89-43 6 X

A89-22 B X A89-44 6 X

A89-23 C 80 A89-45 6 U

A89-24 C 38 A89-46 7 U

A89-25 C 90 A89-47 7 3,114

A89-26 C 206 A89-48 7 2,335

A89-27 C 120 A89-49 8 2,954

A89-28 1 263 A89-50 8 8,568

A89-29 1 X A89-51 8 4,428

A89-30 1 136 A89-52 9 627

A89-31 2 X A89-53 9 X

A89-32 2 X A89-54 9 U

A89-33 2 X A89-5S 9 313

A89-34 3 X

X - Samples not analyzed due to strong odor of jet fuel

U - Below Detection Limits

Locations of samples are indicated on Figure 4-1. Locations A, B, and C are sub-surface soil
samples collected from beneath the bermed areas at the POL storage tanks. Locations 1 - 8
indicate surface soil samples collected from around the fuel transfer stations. Location 9 indicates
surface soil samples collected from around Building 953.
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I BACKGROUND INFORMATION ON WATER WELLS

I Well No. 1 - Property owner Mrs. Clark Rhoden.
Spoke with Charles G. Randall, Estate Executor,
P.O. 8ox 322, Grandview, MO 64030 (941-2290). He pur-

I
chased the property in 1980 and unsuccessfully tried to
locate the well. Well is apparently inactive and no
other information is available.

I Well No. 2 - Appears to be located on Air Force property. Well may
be in open field near electric substation which is Air
Force property. North of the field is Marine Corps

I
f&nily housing. Air Force has no information on this
well. Well apparently was abandoned when the Air Force
acquired the property.

I Well No. 3 — E & E talked with the oldest residents in the area.
None of them knew anything about a well at this loca—

I
tion.

Well No. 4 — Two wells at Liz Ann Trailer Court. Both inactive for
about 10 years since court switched to city water.

I
Current owner never used the wells and has no informa-
tion on them. The former owner, Robert-Jones
(331—6442), could not be located.

Well No. 5 - Inactive well in the vicinity of 115—127 Markey, Belton.
Brown Bros. Excavation (331—6289) may have used the
well. Probably supplied water to an old house which

I
once stood on site.

Well No. 6 - Inactive well used for a brief time to supply water to a

I
trailer court. Has not been used for 25 years. No
other information.

Well No. 7 - Two wells. Property owner Joe Harding (331—3581). One

I well is hand dug, 3 to 4-foot dianeter, 20 feet deep, 7
feet to water. Inactive until June 1988. Owner now is
pumping water to irrigate garden. Other well is inred-

I
iately south of hand—dug well. Owned by the City of
Belton. Approximately 250 feet deep; inactive 25 to 30
years; flow rate 60,000 gal/day maximum; high sulfur

P
content.

Well No. 8 - Located on west side of creek. Apparently on school
property and inactive.

I Well No. 9 - Property owner John Wedgeworth. Inactive well.
Approximately 10 feet to water. Reportedly drilled by

I
Calvin Jackson to supply water to subdivision.

Well Nos. - Unable to locate. Possibly drilled by Calvin Jackson
10, 11 and originally designed to supply water to housing

I development (see No. 9).

I
p-3
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1
Well No. 12 - Unable to access area. Appears to be on Air Force

property, southwest of munitions maintenance and stor-

age——controlled area. Possibly may be Belton prop
erty, but they have no information on well. The Air
Force has no information on this well. It probably
was abandoned when the Air Force acquired the land.
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ANALYSIS OF BASE WATER SUPPLY
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